“DON'T TELL ME ABOUT WIRING!” 
i?® barks Mr. Johnson 





"I do all my own wiring around the KouSc, and 
1 know that actual shorts' are the onlj thing* tu 
worry about. As Ion g as there's insulation on 
wire, everything i OR." 



"That may be true En a house/' says Fred* "bur 
car wiring is different, livery cable s got to be 
built to carry a particular load and to meet 
particular conditions II a cable is undersize,, 
poorly constructed, or has corroded connections* 
it 'chokes off" the ’juice' — -and the electrical 
system goes haywire/' 



"l suppose you're telling me [ 
should replace every wire in this 
car!” grins Mr. Johnson. "Not at 
all*” says Fred, "This is a Certified 
Re-Wiring station, and our check-up will s|hh 
electrical ' bottle- neck s‘ anywhere in the system. 
Where we do hud a defective cable* we replace 
with Packard cable — best there is.” 






FOR BETTER PERFORMANCE , . . SAFER HEADLIGHTS . . . 
GET A CERTIFIED RE-WIRING CHECK-UP TODAY 



For more pep* power and economy from 
your motor — more light from your head- 
lamps — drive into a Packard Certified Re- 
Wiring station today. Let a trained me- 
chanic check your electrical system with 



DEALERS: yuur Packard Jobber to arrange « 

showing; of the ncir Packard Certified Re- Wiring 
film, "Coppff Doilati,*' explaining the Certified 
Re- Wiring program. Packard Electric Division, 
(rcncrut Motors Corporation, Warren* Ohio, 



accurate instruments . * * clean dirty 
connections and replace "bottle-neck” 
wiring. Look for the blue-and-gold 
Packard Certified Re- Wiring sign — vour 
assurance that the job will be done right* 




THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 






but here is one worry you can avoid 



If those little rascals next door get your goat, 
there's not much you can do about it except 
change your address. 

But you don’t have to move to get Peace 
Of Mind about your chassis lubrication* 

Let us Marfak your car every 1, 000 miles, 
and be sure it is in perfect running cond ition. 
For Marfak is Texaco's standardized 40- 
Point Lubrication Service. Every detail is 
checked. Nothing missed. 

And at every vital friction point, a spe- 
cial lubricant goes on duty —a lubricant so 
tough k lasts twice as long as ordinary 
grease. 

This lubricant is Marfak, from which 
the full service takes its name. 



To keep your car in smooth -as- velvet con- 
dition, drive in and we’ll do the rest, 

TEXACO DEAlElS INVITE YOU 10 tune in the TEXACO 
STAR THEATRE — Starting Kenny Baker nnd Frsnces 
Langford— Every Wednesday Night— Columbia Netwotk 

-9:00 E r t> r T,, 8:00 E.S.T,, 8:00 CD,t, 7:00 CSX, 
fr.QQ 5:00 P.S.T, 




TEXACO'S 40-POINT LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 
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You kind of hope it is — for a lot 
of good news and good times come 
your way by telephone. 

Maybe it's a date for Sister Sue. 
Or a golf call for Dad. Or Bill ask- 
ing if Jimmie can go to the movies. 

Or Grandma calling Mother to find 
out if tilings are all right. 

BELL TELEPHONE 



And everything is more likely 
to be all right when there's a 
telephone in the home. In many, 
many ways, it is a real friend of 
the family. 

Thf Beil System cordially invites y cm to visit is s ex- 
hihit$atthe ,\ew York lVarid's Fair afulthc Golden 
Cate International Exposition , Son Francisco. 

SYSTEM 
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50,000 Planes a Year 

'V/ANKEE ingenuity and talent for mass production, 
* says Capt. E. V, Kick on backer, should be able to 
turn out 50,000 planes a year by the end of 1042. But 
die first 50,000 will cost over $6,000,000,000, and train- 
ing pilots and mechanics is more difficult than manu- 
facturing planes. Ten thousand planes for the Navy 
alone would require 20,000 pilots and 300,000 mechan- 
ics, and it wouldn't be smart to build planes that 
would be obsolete before pilots were trained to fly 
them. Read Capt. Rickenbacker's analysis of the air 
defense situation in the September issue. 

$2,500 Home for Eight 

'T'HEY call it a magic house and in many ways it is* 
^ Its cost Is only $2,500, plus the land. It was built 
in two days, has five rooms* living quarters for a fam- 
ily of eight No prairie shack, it is a modem machine 
for living, efficient, economical, comfortable, designed 
after years of research by a philanthropic foundation. 
A September article tells of this new American home, 



l^ARNSTQRMLMG pilots of the 
new generation are the fliers 
who go up at dawn and dusk to 
hop over trees and duck under 
power lines to sow crops from the 
air or dust them with insect poi- 
son. Its risky work and takes 
superb flying. One pilot lost part 
of his fuselage and tail when the 
cloud of sulphur blew up behind 
him but he got down all right 
Those fellows know how to fly. 
They have to, Read about them 
in the September story, “Farming 
Takes to the Air.” 



Big Biscuit Cutter 

CANDHOGS are mining blue 
clay between the toes of Chi- 
cago skyscrapers with big “biscuit 
cutters/* giant rings of steel that 
exert a 4,300-ton push into the 
muck and squeeze it out like 
toothpaste. They’re burrowing 
under the river with only a few 
feet of mud separating them from 



tons of water. Theirs is the busi- 
ness of boring Chicago's first pas- 
senger subway, a $46,000,000 proj- 



ect, An article next month takes 
you down in the diggings. 



Army on the Wing 

^[INE months of training at the 
^ army air schools prove to be 
just “grade school” when the 
graduate moves on to an air base. 
There, learning to “fly, bomb and 
shoot” in 300-mile -an -hour fight- 
ers and four-engined bombers, he 
finds college never ends. The Sep- 
tember Coloroto section, with eight 
pages of color photographs, puts 
you in the school that’s really high. 



Fublisbed mmatniy b)r PQFCX.AB MECHANICS CO. r 300 East Ontario Street, Chicago, U. S. A. Single cow In United States, 
36 cental: *3-50 a, rear, S4,oa for two jears. i&.oo for three jt&ra in United elates and possessions.. Canada, Newfoundland, Labrador 
and eouhtrln of the Pan-American Fi»isi Union including Sinai n. To all other countries add S-I.£Hi a year eitra for QvmeHJi postage. 
ChftJIgea In Mdrisii must reported to us Immediately to eliminate delaj. Entered aa Second Class Matter. Sept. 15, 1903, at the 
Post Office at Cniemto. Illinois.. under Act Of March 3, 1 B79. Entered os BecOtid Class- Matter at the F«t Olfloe Oeswtment, Canada. 
Copyright 1940, by Popular Mechanic* co. in the United States, Australia and Fr&uee. Printed Sn the United -State* of Amri-ie*. 
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PYROIL was 0 

great help in my 
fuel to win First 
Piute in this years 
Indianapolis 500 
Mile Auto Rote" 



HVItlUW SHAW mJ dfuhhiM Ihiw-IInu 

™ I n»t«r »■ th* |nnu(l 5 H Milk IHtnurUl Dap Auta 
Clink pi lud'jnipalli- Shj.ik «r*n thll haY.i.I.ui 

UT ntlt*-||rt-hiiur i pn-d Hint in 1JJJ, 
lit] and -nia^n thi* r»*r. 1 M 5 . 



8 of the PRIZE WINNERS Use PYROIL 

MAURI HOSE, 3rd BOB SWANSON, Cfh 

TED HORN. 4th FRANK WE ARNE, 7th 

JOE THORNE, Sth MEL HANSEN, Sth 

FRANK BR1SKO, 9th 



Again the great 500 mile Memorial Day 
automobile race at Indianapolis has. 
been run. And aguin as in many years 
past* Pyrnil has been a favored product 
of the winners. 

The fact that Pyroil has been proved 
time and again on many speedways by 
the foremost of auto racing pilots* tells 
yon that it must be a good product for 
your car. Ask your garage or service 
station salesman to tell you all about 
Pyroil* today. Or mail coupon* below. 
Manufactured and Guaranteed by Pyroil 
Company* W. Y. Kidder* Founder* 58 
Pyroil TCldg-, Main St + * LaCrosse* Wis- 
consin, U. S. A* 




Want to Knott- How Pyroil 
IPorfcj and All That ft Does? 
Send Coupon Below. 



1STR! BUTORS: 



EC K AND MAIL 
COUPON FOR FRAN- 
CHISE FACTS. 



P 

«c»n. 

OUNCES TO 
QAl M OJL 



I PYROIL COMPANY. \ 

I Sn Pyroil UidH , LnCro]j£, WlK^n^ln 

I Pl^sf 'Htnc! mir Free Hui)klft and full Information ftTwmt [ 

. how P* roll Litipfi)vit» tniiliu* prrformamf nnd pfc*¥iclen I 

■ ]MiJiL-vriun (u vital parts. I 

| □ 3 (Mid Details of your plan for Distributors. I 

■ Name. ! 

i 

I AlItfffH.,* t,. .... .r.H .1 | 

! City, . . Stair \ 
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TEST 

VOUR 




111 THIS BRTTERV QUIZ 




QUESTION: What are the three major functions 
of a storage battery in a car? 

ANSWER; (I) To provide a source of Current for 
Starting and ignition ; (2) to control the voltage 
of the electrical system; (3) to furnish current 
when the electrical demands exceed the out- 
put of the generator. 

QUESTION; Does a battery store up electricity? 

ANSWER; No, a battery can store only chemical 
energy' which is produced from the electrical 
energy of the generator and is caused by the 
reaction between the sulphuric acid in the 
electrolyte and the active materials In the 
plates, 

QUESTION; How does the battery produce elec- 
trical energy? 

ANSWER; The stored-up chemical energy of the 
plates produces electrical energy when the 
battery Is discharged. This reaction produces 
lead sulphate and water, which reduces the 
concentration of acid in the electrolyte, 

QUESTION; W T hat is meant by ** self-discharge 11 ? 

ANSWER; When a battery stands idle t it loses 
chemical energy. This is “self ‘discharge/ 1 and 
it le very dependent on temperature. It 
amounts to one point loss of capacity per day 
at 70° F., and to nearly three points per day at 
10Q g F. The loss is negligible at 0° F* Therefore, 
batteries should be stored in a cool place. 



question. In what ways Is summer harder on 
a battery than winter is? 

ANSWER; In hot weather evaporation is very 
high, and unless water is added regularly the 
electrolyte level will get so low that It does not 
cover the top of the plates. Another danger is 
excessive output of the generator. This is more 
serious in summer because a battery stores up 
chemical energy faster In hot weather than 
in cold, with the result that it Is more likely 
to gas and overheat. 

QUESTION; What are the dangers of an over- 
charged battery? 

ANSWER: If the generator charging rate is not 
properly controlled, the generator output may 
become excessively high, resulting in unneces- 
sary wearing out of the plates. It is, of course, 
obvious that too low a charging rate will result 
eventually in a discharged battery. 

QUESTION; What make of battery is original 
equipment in 40 per cent of American cars? 

ANSWER; Dclco batteries are used as original 
equipment by the manufacturers of nearly 
half the cars sold in America. This expression 
of confidence by leading car manufacturers is 
based on the fact that Delco batteries have 
proved their dependability in millions of cars. 
When a new battery lg needed, replace with a 
Delco— available for all makes of cars. 
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SHE DIDN’T MARRY HIM 
FOR HIS MONEY 




IT'S NOT HOW OLD you 

but how young you 
look that count*! if 
you'd tike to smooth a 
couple of year* off your 
chin arid jowls, get your* 

self a Rurh&sol Fare* 

Modern liarhasot is 
more than kind to your 
skin. Containing sooth' 
ing, beneficial oils, il 
protects against razor 
irritation while you 
shave— and leaves your 
face feeling soft as satin, 
after you're shared! 





For Modern Shaving 
No Brush . No Lalher . No Hub4tl 



HEY. BROTHER! If you're 

trying to improve your 
appearance "“ ,Vil " nt 
a belter idea, 
ing with Rarhasol 
ten tlays and see how 
mu eh younger you 
look. It's 25f/, 5<V, and 
7 IV at all drugstores, 
Rarhasol Blades, 5 
for 15 
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HOW SAFE IS 



YOUR JOB? 




CAN YOU CLASS YOURSELF AMONG THE “OK -MUST KEEP I tr EMPLOYEES I 



NO 



USE dodging facts 1 
At times— in every com] 



f s hi5torj r “the 



pay-roll goes onlo the operating table for major surgery. 

And when such times come, certain employees are 
amputated— sometimes a few, sometimes many. 

Yct a certain few arc always marked "GK-Must 
Keep!" And the many who are let out envy them — 
call them "lucky." 

What’s Behind j oh-Hokling “Luck”? 

It can be proved, however, that there's almost always 
something more than luck involved. 

Even the fellow who seems to "have a drag" may 
actually have a Jot more on the ball than is apparent 
to his fellow workers. 

He may have hidden values that only h is superiors 
see or know about, 

After all, the "I-Gotta-Drag-Club" has taken a bad 
licking. In fact, it rather completely disbanded in 
1932-1933, 

Yet why is it that some employees hold their jobs at 
the very time when others of seemingly equal ability 
lose theirs? 

If it's not luck* there must be some explanation. 

And there is one E 

How to Insure Your job 

The secret of holding vour job in hard times is to be 
invaluable to your employer. And a man or woman who 
is invaluable is usually a well-trained one. 

Training is of many kinds — stems from many sources. 

But the LaSalle kind has been unusually successful. 

Nearly a million members, in a score of subjects, over a 
thirty year period can testify to that— and many can 
prove it by their pay envelopes! 

They have cause to agree with us that the real secret 
of both promotion and job security is just this: "On 
your present job, make sure you are doing it well, then 
tram for the job ahead !" 

Why It Works 

Put yourself at your own president's desk for a moment. 

You are faced with cutting the pay-roll. First of all, 
you certainly are going to do your best to hold on to 
those employees who really know their present jobs. 

But among them— the very last to go will be those 

LASALLE EXTENSION UNIVERSITY 

A correspondence institution 

Dept, e 44-R, CHICAGO 

I’d like to know what yog can do to help me better my job. Send me your 
free booklet and full details about the training I have chucked below: 



few who arc also wholly or partly trained for the job 
ahead — even fur the job ahead of the job ahead! 

What You Should Do About It — 

But true as these facts are T you probably will tend to 
dp nothing about them. 

“A/y job is safe." you think. ”My company won't 
Cut down — and CvCn if it docs, / won't suffer." 

But doesn't the very fact that you have read this fat 
indicate that there's some small doubt — a trifle of 
uneasiness in your mind? 

Wouldn't you be more comfortable if right now your 
boss knew that you were taking LaSalle training — a 
piece of knowledge that upon request we take pains to 
bring to the personal attention of every LaSalle en- 
rol lee’s superior? 

What you should do about it is, therefore, as obvious 
as the coupon below. 

i — > If You’ve Got What It Takes! 

That coupon, you know, has helped increase the pay 
envelopes, brighten the lives, and secure the future 
for many men and women who saw what they should do 
— A ND THEN DID / 77 

Tt isn't easy. It will cost you hours of serious study, 
of leisure with friends, your radio, and the movies, And, 
even on our very liberal payment plan, it will also cost 
you some money. 

But any worthwhile insurance does cost money. And 
since this is the nearest thing to job-certainty that we 
know' abouL— -it is worth money! 

Why not at least investigate? That costs not a cent! 
The coupon will bring a quick response — may help start 
you on the way toward the future tliat’s due you! 

Better mail it now — and play safe! 



FREE ! hf •>€ book It 

— Of zimrlai tfpjHi y?j your 



□ Higher Accountant;? 

□ LL.B. Utfir^c 



nTratDr Mu ft agent cut 
PfijMstUtlVC MuiiH^oicat 



□ Modern 

□ JndustriiU MansAuiuat 




Widh. Age 

Address — Prestrit PafUion , _ ..... 
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How to save money 
on home repairs 




Sealing a crack Ip 
a heating bdtler — 
one of the hundred* 
if economical homo 
repairs that can. be 
made with Smoot h- 
On No. 1. 



Leaks, and loose appliances — the bane of every 
household — need not be tolerated or expen- 
sively corrected when you have a can of 
SMOOTH-ON No. 1 on hand. 

This many- purpose iron cement quickly 
remedies such nuisances and possible dangers 
at a cost of a few pennies for each application. 

A can of SMOOTH-ON is as essential to a 
householder or shop as a hammer or screw 
driver. Once you have tried it and found how 
easily it can be applied, how positively it works, 
and how many jobs it can be used for, you will 
join the huge army of SMOOTH-ON boosters. 

The free Smooth-On Handbook gives simple 
instructions with diagrams for ingenious, prac- 
tical , money-saving repairs to mechanical 
equipment around the home and on the motor 
car and boat. Every householder and mechanic 
should have a copy of this useful manual. 

Get SmOOtk^On No, I in 7-OSI., l-lh, 

or 5 4b. cam /row pour hardware store, m if 
from tin. For ynur protection, 
irwiat oil Sntooth^Oiu used since 1895. 



FREE 



The b>mooth-On Hand* 
book — 40 page s — 170 
diagrams— sent free if 
you return the coupon. 



SMQOTtKM 

CEMENTS 




fm Jfc 

Motor Cn-^lut 
Hm factory** 

Pom Plant 



SMOOTH-ON MFC. TO,, Dept, 17 
574 Com muni paw A> r.„ 

Jersey City* N* J, 

PTosim? send Smooth -On Repair 
Book. 

Name . r — ..... . .. 

Add res si rrrr 
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S)o it with SH00TH0N 



(Contents — Continued ) 



N#t has gas chamber to kill insects* . 


. 272 


Stakes help position croquet arches easily 


.272 


Care of Lilac bushes 




Stakes in flower bed keep dot's out, ............. 


.279 


OFFICE 




Freezing pen to assemble it. »,»*,*,***, * , 


.267 


Inkstand holds two bottles and bas pivoted cover. . 


. 278 


Headrest for cradle telephone 


,305 


Eraser held on typewriter by vacuum CUV. 


.311 


PHOTOGRAPHY 




Suitcase-type "darkroom** carried with you. 


.290 


Mark on jug to measure hypo. 


-292 


Notebooks SiS photo albums 




Punch mark photo film for identification, 


.292 


Rockers on tank to agitate developer. 


,292 


Tape on len* checks locus , , - 


292 


Drying line from paper clips and spring, . 


.293 


Flashlight on camera aids in focusing ,,******,*,, 


293 


Plate Scraper used as a squeegee. . 


293 


Rubber hands show age of developer 


. 294 


Slot in bench catches paper scraps. ............. 


.294 


POWER TOOLS 




Holders for your drill-preJS accessories. 


.262 


Five toy motors Convey basic ideas. 


.274 


Clamp holds cord out of way of Sfiltdcr. * . 




Avoiding chatter in J lender lathe boring tools 


.306 


l_ t] r I in i? accurate nr. itc r-s n n a circ b i 1-ttT" w air- 


Sliding motor mount serves bench-top machines. . . 


.315 


STORE AND SHOP 




Dividing butter prints accurately. *..<****...■.. 


. 304 


Padlocked front on cabinet keeps contents safe. . . , 


.304 


Brake system for shop hand truck* . . 


,30$ 


Removing bat-box cover easily. .......... 


-306 


Cardboard trough assures even borders on tickets . 




Position of stovepipe damper located accurately . . . 


.312 


1 ailer carries pins on wrist 


.316 


TOYS AND NOVELTIES 




Tree house for little tot# * * , 


.270 


Motor-driven meTry- go-round seat* si* 


. 280 


Electric-train lights stay on ell the time. . 


.232 


“Barrel bronco" give* a thrilling ride. 


.253 


Container for marble* of Chinese checker game. . ► . 


. 283 


Amusing animal toy can change its face. ......... 


209 


WOODWORKING 




Snack and beverage tray cut from plywood. ...... 


.257 


Magazine rack of plywood 


.260 


Building: jack serves as Veneer press. . . 


. 273 



MISCELLANEOUS 

Sealing knots and stains against bleeding. . ■ 


,250 


Improvised holder for crocheting materials. ...... 


.259 


Anchoring brace or guy wires in the ground 


.252 


Bumper for coaster wagon 


262 


Paper-plate spools store pieces of wire. .......... 


.264 


A rowboat goes sailing 


-265 


Beach umbrella has folding table. 




Spider-web house number* and wall ornaments. . . . 
Tennis-table apron keeps ball from rolling under it 


.267 
* 263 


Twin pier cabinets 


,270 


Teniioir spring protects guy rope*, 


.276 


An aid in docking a boat single handed , . 


.279 


Pencil electrode for arc-soldering outfits. . 


.252 


Stepping stones made light by reinforcing them. . , 


.262 


Bookbinding for fun or profit. 


.254 


Two alterations that improve arc-soldering outfits. 


.303 


Frayed cable repaired with copper-wire wrapping. 


.304 


Chromium plating simplified , . . . 


.307 


Adjustable rail on sawhorse has many uses - 


■ 312 


Gas-torch “compass” to cut metal dicks. 

Emergency repair for copper tubing. 


.313 

.316 



IMPORTANT NOTICE 

It IS the intention Of this jungazuie Ep provide Its readers with 
Information regarding t h e latest cU L r clopmcnlE in the mechanical 
Tkrts We take no responsibility as id whether the disclosure.* con- 
tained in our articles arc covered by patents and advise readers 
to investigate tills subject before making. using, or selling any oE 
the products, machines, or processes described, ill order to avoid 
possible liability for patent Infringement, 
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* Fateful moment - — when a ship lofcefl its 
rudder! Mien a great hulk drifts helplessly 
— and unless aid comes, lhat ship goes “on 
the rocks/' 

There are men wlio drift all their lives* 
Is it surprising that these rudderless souls 
end up 4t on the rocks' 1 ? 

1. C. S. students are men who fashion their 
own “rudders’^ - — oot of common sense*, 
determination, and sound, essential train - 
ing! If you want to come into the Port of 
Prosperity anil Security, then you must get 
the training you need, Uet it "the I. C, S, 
way" — from textbooks lhat have lieen 
adopted by 25 State Universities — ■ through 
methods that are individual izt*il to lit your 
own personal requirement*. Send the cou- 
pon * — ■ today - — for complete information. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 






BOX 5582-J* SCRANTON, PENNA, 

Without coat or obligation, please send me a Copy of your booklet, "Who W r ins and 
Why/ and full particulars about the courne before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 

□ CoWn Al*nuf*crtaiifav □ Mariin- EnfifrM 

El bind J&agfaipa □ Mfobiotnl Dpiftim 

□ tJeclTi,.~aL i ijjj 0 ASenliiirii^sii IviiKiijeeruiif 

0 E]«rlrfe LifStlai □ Mine FnrrnLin 

G Fir*' 11 uh« □ Niviiiiiuu 

□ i’niit | p rit^Fnruitiiis 



G AeriruSturr □ Aif Rr*t# 
D Air L'tf u'i-il i" n i ijk 
□ Architectural Dr,|tin£ 
n Architecture 
D Auto t CLBiu n TuuF'Up 
jT Aiilj> Technict*,), 



O iirUlm 

□ Bi)i!'ljn( tin Limat Lnr 

O Chnmulry 

Q t.'ivil Kutsiuer-riEu; 

GCotl 
H Ckraeret* 

O (To □.tract she j □■ L UiujJdtriE 

O Adr^iuulioc □ A'l vertiums 

□ Bonk, keeping 

■0 B Uaibra, ( (irrr*[rt»b Jeai' r 
Q Iliisitifimi ll»ri,i(AmtDt 
Q Up.rV*M4E.t 



□ L4,i F lifi?Ln^MEi P lIcaL TrtnljiLi-ni, 



□ ILLeUwav KnRjitcri.DC 
U EfgiJM’ PlnlinLlrg 
U Loeoirri)tivfl l£(i£in*4f 

□ ll»ch|iiHt 

□ Ml njLgf JILF-ILI Hit Un l*-ciLl‘..[L-t 

□ Men nl nrk 

□ M*nuf(«-tllrt of I 'ill [» Papei 



□ CSvil Serv tt3« 

D Col E**# I'rtiMirtt Lor> 

D Cajiiftt^rei&C 

□ Ckxit. A.cwunLto* 

OC- C, Iaic 






Q I'lcirulijuc 



□ Fouitry hrmlnc 

□ I'rncticiLi Tslrptwany 

U E-iiblLe Works F,T5cJ,n«*if«tg 

□ Uailjn 

["I Radio JfervicliifE 

□ R. It. ^r-ijLj'in Foreman 
BUSINESS COURSES 

Q I'int Ye»r ColkK* 

□ l''t i r^-nia n#Si]i 

P French O tirade School 

□ KLkIi fiction! J T II'jh i ™.i i?i-k 
Q l .'UrriiU tiliu “■ LWtl* 



G Ft R. SiKitiuii,ei.Y'* □ RerfricenLtlcu} 

□ Sinitflji K!4itmri4I 

P Sheet MeUil Wnri 

□ fiLraiu lilcrtric 

□ S tv u* iuw 

Q Stein, Fitting 

Q H(.ti4*;1.i|niiS [Jrnfuhtf 
G Structural tlDcili^ rbiK 

□ tiur vtj- L ne itnd J [ nppi n* 

UTftl^icniiih Knuiiii'-riri* 

G TVutiL* Devuiiiiai 

Q 

G KEectrir »ep| ( 1 m 

G Wool* It M anulacturiEijt 
G Hail way I'twlil Clert 

□ b iLK-iCU h.!Lnl I j p Q e tariol 

Li fit Mnlk-ii fialodjitaraiiiiiD 

□ Aicn E.PllrridE G pl-Tli* 1 1 
D Traffic Miiuiiipi 



□ Advmii-ed I m-m-ijLt.tiBji 
G Fuaeki a ci ■ 5 Cookery 



DOMESTIC SCIENCE COURSES 

□ Home rirt-HH-nlnk me 

□ fVjf*»k>nsl lif rMj-. r j|i^ 1 tit and riTOMtiuo* 



□ Tfm ItOOtn *mi l?tl«wrii 

C, I.*: r i ijjt 



iV aijie. . 

Ciiy--- 



Age Address* 



- ,r. r...„ , . , , SfatC* . J ^ , , 

fflnjJign r* wifirntt iftnrf i'(iit|iori t« /n/<tri>rti'0nuJ' f.'Pf r r- jh< mf r h ei* Jilf-hchaJi f”iiiniidi-ih, UHlded. Candi da 

B r > tii ■*> re#Uier\t* taint umpvn Is- /. F, S-, 71 A' < i^nwt, Itihtilpn, W 2, frrtfjtarl-d 



This One 



AUGUST, 1940 
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EXECUTIVE mm 



MECHANICS 
& WELDERS 



Auto Mechanic? and Welders are in bis de- 
mend. Cooipleio wnifsef I cl arc and 
'tn* wcidlrtfi, body and hlUter 
bumping. »!>ray point lit r and mrinl net- 
latilna, Par after jgfadguLioii plan. Spe- 
cial Imv raLi'*, Write today. 

MICHIGAN TRADE SCHOOL 
3755 Woodward A**-, D rim it, JWIUh. 



Write | 

-fr- 

FREE ! 

UU IJI Al. 



u (9rf . , „» - 

I^ggguss-ss— * 



*- „ sa ««. « 
! : L-* >-*sS5rs^ *«* 

£S£ nS "‘ gVi,wo *‘ H nrn 

J wot t* flpl A 



%53S** 



Jciww x. rJG*tnuioa 
futien ha* 4 , r 
li. icr. 

tewM i, ptoii 

?hretd*dl, I^fhbwd 
*“■^1 C-rpi railed 

f A 'in UHN 

Vie, h,« ::•=<**; id a'*: 

Air cndi Cm p nr || U 



U. S. Government 



START $1260 
TO $2100 
A YEAR 

MEN— 
WOMEN 

Miny Appointments 
each year 

32 Paj« Civil Service 
Book FREE 



FRANKLIN 
INSTITUTE 

/ Dept. F 173 

t Rochester, 

/ Now York 

/ Gentlemen: Rush to me, 

KREE ot charge, list ol 

£ L\ S. Governmwit big my 

l positions. Send me FREE 

1 33 - page book dehcribiag sal- 

aries, hours, work ^ vacation, 

and giving full particulars on 
!hjw to qualify tor esamina- 

1 intis. 



Mail Coupon 
Today— / 
SURE / 



N amc. 



Address- 



AT HOMn You can learn by wuf modem i&d 
i : .: ;i!lI lytUiit of initnictiod every pan of tlm 

Wfnl' R«p*itEng Ts-ade si Iwmir V«i m 
earn money while InmiiK mvA pmnM* joutimU 

far & well [ifi>'iriR po^itinn or «Urt in Ijujincna af- 
ter aa-rnplel inti Put cvarH at instruction.. Good 
»■* 1 < 1 l repair ■ r a ora in dem and. mi c[ jcravni I ■ v nura 

very iood e&taric*. I ot particular* srmly Ip ih* 

Wiiconairt School of Watch Repairing 

5J4 t Mtewt to- MILWAUkIL mi, _ 

BE A PASSENGER TRAFFIC INSPECTOR 



A C«d-Pi)lng Jab N Ready far You 

CmiisiLi'U' our simple ti.inu'-Ki udy course In 



upie non 

nuhihe and we will plflce you r* a Hallway and Bui 
Traffic lenartff Ml lip W SI 2 5 per monUi, pin* eK- 
pdTiae* tq s< n ri, nr refund your tulLipn. ion" II lJki- 
Hi* work. Ask etMiil uur 2 1 yr*' experi eticv 111 tills 
xfTvk- - '*. Free Booklet on rerpuost. 

STANDARD BUSINESS TRAINING INSTITUTE. 
2Q& flu IF* re. N T. 



A AflJ PAIR For inMtta” lutlrillin, innthi. 

bMan rfliu j thom for eollccLLciu. Good 

cueh iirn-rm ii»liL. Tlirre nr* <■' ir-n kind * nr. Lha I >irc* price lirt 
iii Tnjr I n-lrurUiiil Jlid pHttlTH ».-.rlh £| pi J7 P-Sl'h. IW- 

bir.rr.r- iri ir>dy be nr. Ne-iid [ 0 <r fnni -tain p* I (or IllwktreleO 
riMiwctui. bEfnre Medina my jurwu. 



LEARN MUSIC 

in Your Ouin Home 
This /KTWay 



Ves. ji u vsn eetuttlj’ loam io piny 
your favor Lie tnilrumrDt i5eld to ywtr 
imn Iboiii e- thia nnmzln^ i;|iim'(h:u( woj't 
>io (;* jsrtn> I re leaHtrr — no 1 1 rea ljilh 
H csles siliI r*mtfle* — no rfliituskiB 
thHorics. You kirn at bonus, 3n >Viur 
x'i'iiiie lime, it a hieI of ority ■ fu^V 
porno & ilnj. Every sLep Ls tea Hear mb 
A It c— end beftir* io« know it, you 
arc pIsyinK real tunes by note. 

Crcr OAfl U If r nL^rc-atrd udi for Tree 
TRCC. OUVIt iKroklei. ^nd I . n[. m i,-i J-|r!,Lf.- 
T*n,i •• jiU- 1 ‘lipee explain cur ■*■ nnditfi id Iwin* rindy Bauira tolly. Mmi ..i. ineLnnikrnt 
lyretcrn-bl. [natrrupeEiU tu pplir.-d ubetL rteeded, i :i^h or credit. 

If 5. SCHOOL or MUSIC, n tnininiA Bid*., Hew Voek City, N. V. 



Free Drioh. 

, _ , l( ean|Akiit 

j.jbL'.i.' I m i-Lift jliliI tells lii.n- ulhcrs J eiriwrl IO 
writ* Ln i|)arv Lime, EnflOSO lOd for u Pfnle* 1 
ftionnL r*n Point and your mem* bamUNty 
wirt Lien, WrlCs t+Jday , 



THI TABUHLYH: SCHOOL OF PEHPH ANsHlH 

U 1 Hid sc Bui loins KihUI C ' (V . Mo. 



:. m : i *'i .: 



THE PI. AST EX Induslry nec-rdj; maniLfarLuruTa. oil Hina] I 
kh’iU* *!<il fur 1-1 If piwMKtlen *f Um|i JtKil Clock rilnn.Jq, 
Art Good* and. Movclti-m In Ei^ilcx slid. Marble j ml Lo- 
tion. t^perlrnrp u rmectntjin ry , l 5 r material makes 
tefiruEar IOC- Store arile™. ttut/Lier m,.uMf ramlihrd ftiH 
Ijwed product l(m r -Inult invcitminL I rri nfi hi 5 returns, 
W AH f'AL'HES GREAT SHORTAGE OF THESE GOOUH. 
AmlilLlnufl fn-MI lievo chpnrp formal pfuaporl ty, fitir F'HEf] 
linoblet will UntcTOftt mid benefit you.. PL.ASTEK iMbuS- 
TRIFS Dept. F, tops ttailiingtan^w., IHw lOrK, H.Y. 
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First you are told and »bOwn what to do slid bow 
to do It. Then you do It yourself. 



itLEctKicnff 



EASY TO LEARN 

— EASY TO PAY 

■Don't lei lock of tootley Isold you back. If you 
nJKHrd part r t Line work c.s tu'lp ant wrti.li IHln* e*- 
Iji - nstfa while von Lr.iin. my emnkiymrat impart- 
ial ni will fn-3n y.na im I Et. Wo riv* ran 
valuabk lifetime employment service after 
you graduate. And remember tbi-n; li yt.m 
sire iisurt Cif rnerwy yui c ingut iliisiraift. 
loft hm ill L I pay for U begin ibilljS (jO 
day* after you graduate-^-] a li mariLhly 
pay men ts. 

“LEARN BY DOING** 

Not a Correspond ence Course 

In my shops you “ Learn by Doinfi ' 1 

on real electrical eLssifp- 
nii; a i . w ind a r m a If u r ms . 
dn fcdiwe- wiring, ftuit 
m n re a l d y a a rn us , 

Uv-CieraLors, c(£. 



Ho m r of 
f'dijnc 
Elwtrifjl 

School 



Abf yon out r?E a jnl>r An? you working long bourn at low pay in a Job yml 
don't like? Are y-rvll wondering wiwte you can fLtid a job that wLU give you 
steady, intrietinc work with better pay? If this ai^rties tu you anil you are 
between and 40 then you owe it to yourfilf to read every word of ibis 
mc-s*«fto. litre nt Coyne you have iipjwiLuriily to get 12 w-eeks of prac- 
tical shop training in ELECTRICITY— i raining tlaiL rim help ftl ynu for 
your nl;>rt towards u better Job and better pay-*— and yon can get till* 
training first and pay for it sifter you graduate. MyscWiIl* not the 
1 1 ■; u . i L Lind uf school. H's more like a shop — 9 place where a fellow who 
like* Iv gel Ills hands on machinery feels right at home. For that’s 
exactly how you train, and becmtBC you "Learn by Doing" liL-rvj 3n iny 
llitiiM you don’t need previous experience uf advanced education* You 
do r if ol work oh r-s.l pint or*, p?ni<Tiitiiir mid dynamos- Vi>u vtseMte big. fac- 
tory -type ewi Lchboard wind arm Hires and dn house wiring, You train In 
tbLJC and ocher bfimrliea (if electricity— all with capable InstmctoLH If nil 
you oil'.! show yni imw. And right I'm Including 

valuable instruction !ti Dleseh Flee trie Refrfger iitieiri 
and Air Ct» n d ■ tiim i 1 1 £ at no citrss m it ion cost. 



Mail Coupon for FREE BOOK 

Get my biff fni‘ book. It's filled with Faots and pictures which 
tell the whole i nsirjmitlng atury, I'Ll also tell you ulhiat part- 
time emplu-y mint while l raining. today's ckdllffll tippnr- 
t unities, ifii-i ray “Pay After CJ ratio a 1 Ion plan, and 'he 1 
weeks citrii Rsidlu Cnurso I"m uuw includiuit- Mail ilru 
coupon fur this big free hook today, 



II. C. LEV* IS. President 

COYNE ELECT tUC U, SCHOOL 

flOD S Paulina St., Dept. C0-T2, Chicago, ilk 

Please send till- ytmt big free Opportunity huuk and all 
the fuels about Coyne trainings ami the plinths to lidp a 
fi'llow who waula uj get iih-Jii'i. 



NAN! E . . . * ,♦ , 

AD □ R ESS ........ 

CITY 



AUGUST, 1940 
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This 

MACHINISTS* 
Home -Study 
Course 



helps men get ahead 

I^Cwly Eipaembled — speelftny priced— these five recent bonks gtvo 
you live practical Tula on modem machines. up-UWlaie methods. 
FOU need l« advance In mar: bine strop work. Take Advantage of 
the other mon 1 ^ CKperlencfl » round in licoM h to mi re rnv pra-blEmn. 
increase your efnciencyp with 

The NEW AMERICAN 
MACHINISTS* LIBRARY 

5 tolumei — 2014 pages — 11*3 illustrations 
(A combined home-study court* *ttd rettcertca lihnry) 

This library of machine shop practice Was writ ten Inr prjirtlc&l men 
II *tvea you the beat method* lor tnltty kind ul machine shop Work 
II fully explains Jaihess, drills, ;md other m uclmi i< tools and l heir 
dpdftillem, automatic screw machln-Hi, Hpceda .and feeds, gear tle- 
elgil and nradncMnn, punch and tile work. metal surfacing* etc 
etc. Plainly written — compleiely illustrated — the beet kind of 
help to me machine whop man who Wan'd IO advance himself. 

No money down — ipaetat price — toty payments. 



; EXAMINATION COUPON 

i — ■■ 

I MfdftftW-HILL BOCVH CO.* lUW. 42nd It, How York 

I Send me far ten day*' vJtininiinil tro the nevr Aimerlrnn. EUdL-hln- 
i iil» Lihrary. Tf MKldUtUv i will arnd you Sl.nn Ln in rlRy£ 
I «»! *0-00 merilhly until the prk< nr SlO-fiO 1* iuM, If not 
I wtntlri. I 'Till return |h# hook* rmnptM, (To rn-tur* prtmpi 
| ■hinnienl writ* plainly trd ISO in ell lin**,} 

I Heme. 

| Home Address * 

| City and .State ^ 4 . t , . r 

| roaStlnis ., ( f 

■ Nsnif of Company . . . , ( . PM-a-iO 

» ^ "*"■ ■* ^ ^ 1 ■" ■ ^ «■> — — "i "i ™P* — mw mmi m mm . 






All DELS Carpenters 
and Builders Guides 

4vols.$6 



Intldfl Trade IftFermattMi One 



faialda Trade 

for pufttan, Jmb- 

•f*. HKhuiH Atrd 

kit W4»dwdriin. fJutt 
Qvtdn fin yon I be vfc&l-cvit 
inafroti ion » 1b*L T»u Wkqt— . 
cnctTrd mj bit meUtadi, Idr*#, 
KiLllIkhlU, iyttTtn. . mj 

moiser PTTIJl^ J-uH-Mtiun., jt ■ 
«HJ PtopwtiTt N h» 

m-pper-ntH* ill atudreL, A 
BOftW . ditlr . Vil« tid 
Qu^l il2i»nbrtibli)4|Bi.|i(T 

P’lrktr. CkiOiBlm fTP-f y- 
W&crfl IN kwr-f iliT — i Gi;id<« 

ft » 3H*nd U Eidir 

Wut It. tan* Wit B#U 
Ur r»f. T< (H til, kHri. 

»DD* W yiOLiTMir tlrnjdj HU 

in ai' i »n*ii Ui* /aaa COO- 
PON ben. 



How to un tho itotl Bauar* — FTow to file *.rurf nt 
n™ — -flaw (5 build fUHiitbre-— Huw to um b 
uuin bar — Haw to un the chalk lino — Flow to u» 
miw end eealsa— ;Ildwto melee joint* — Ca^-pcater* 

BiitlntEMf — ^olviitC Qi<jiiqri(itia prnMnTii n (> 

1 1 JnatrCH Ki reticih of tiiaheie Hot to HI *j-rd*TB 
■ul lilb— E *t to IniM houM* end nnh — How t* 
Mtimeto Mtr-Huw to build, homes, btixu, p- 
recce. biuiKlfliH, aw. — tjow to reed and draw 
pm* — L)i»wit»r up — Hew to «n 

eevaws — Hun to use eec i j nc9 i2 H 13 end 17 on the 
•tool square— Hew to build timat* end weflolde — 
■kylithto — IIow to build atelr*— Bow to put on 
bierlof trim — JI dw to hen* doors— Haw to litlr- 
ley floor* — How to paint- 



THE0. AUDEL A C 0* p 49 W- 21n) Sh. New York City 

Ma AnMiO^nidn >nd Eti&to* Qk ikd.., 4 t* m, 7 day*' to t|U. B O.lt, 
r em r»mh |i in I d %Tt “d H aweHUy Ham to i j pp. hL OlbWOlH 1 wtL i*»n I toai, 
HO gb 4 u>t»D imiiii 1 ■ r:i ntnM r 



Adilre , a , j r r 



Orcnpa tjon ....... ^ + , ,*****».*. ........ ..t. >...., 

Rt'ftntnrr ...... ........ . . r , p.y, 



PARKS AIR COLLEGE 

PARKS AIRPORT CAST ST. LOUIS. ILL 



Offers YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 

Accredited by the IlUmjl* Super! nreisdm Of FublLe In struct] cm T1 N 
■pptorwl bc a trcimmetcijil Orouinl amj t’lyEnr Hchtol and Mechanics - 
ScliOaL AeeredJtod by and coopemjng with |h* United State* Army 
A r (.arpi |n firing fliiht and reechemleaL tr*lning. Open to hleb 
dclHKil graduates. 

FOUR n«r«i lead to R.S. di|ree> |n Proleatisnal Pltolina. Avjatren 
S M Ji n *"* n ** E "f i B p Airehaut leal Eng meei ing. 
F.ffrllTI'-KN TRAIN IbO PLANES are used in profPH&lonal tl I ir lit 
training width prepares emulates for a trill* flight pperfctions, 
trap biff given, lNtm hours belnit flown purmthlr. 
FACULTY Of dC speciallsU in VOrJuua fleld* d u via t ton 
15(111 etildUBl M. Enrollment limited to 4 total Of 300 comniercLiL 
aviation sludentJ. Total c-n re [Intent. 415, 

loO-aera elrporl, Iff hulhllngt detoted la school purposes exclusively 
normllorLeB shd diuEnff hall at Ibe UolLepe. 

Fall Teirin fctoDlOtrtbar 30. Send postcard: for new Gd-pitse Catalog:, 

l 4 lfl YEAR Rsilitnr, Dept. PM-S 

I^IUI l LAn PARKS AIR COLLEGE, East St. Louis, HL 



BE AN AD WRITER 



G KT In to AdvertisJcL^f Splendid opitorbunitics 
for CroJnrwl men and women. Ad writer*, apace 
buyers, mull order ciycrts mate good money. 

Learn quickly at lipme. Notcrt book*. Ftocticg] 

Work. 014 established, school. Many oueceasful 
tPKJustes. Write today for fret booklet "Oppar*- 
ttmiUe* in Ad vertlii ns, 1 ’ and reqtti resimts — - 

„ M ” CE ‘ D * vra SCWOUL OF ADVERTISING 

3tftl MIchJ ao n A ft. Dc pt . 135C Ch leaga, 




U. S. A. 





Bil irl^? Mhi. uvd Wiinvtn ) n J* [■» r |iirrtieE pro- 
. re<iKc>* of Swtd i ! '•.IvBjMcc ruit ** 1 i^li -j hi) |« 
l 5T(i p*r »h*^ hut m.inj [>r«tfr in .-.r*ri tIjjHp u-wn 
|| ufll rfflL Laflil- in"1»iriVR ij*n' ho(.J.U.iln. pn,|i- 



ll If i:-.,vn 



liU.isinii tod ptHmtir nu tift-nto puir-p to ik.™- *|un 
qimlify tlimu^h tj«t kniatn*. ttrd jrl-is 
pi .i .. c>-ff F p|. fi fv-'r.TtS. fm jrrliLi.l- 

» r le isr A i: i,viinj rk*rt« djul IhaUi i 
--1 it I Kit 
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„ Tlw Cum* 41 Slirilih Mf'itu 

W i A-d|»n,| i St., Dot. e«i, CltilViii 

toi|ETWl» tf iVofLUhal CcAwf flf ffil-'ffl 



ENGINEERING 



DEGREE 
IN TWO 



TEC JIMS LA t. AS1> Arm Elf CdVflRES. 

w. Tl to. VS Jt MUM V 7.W M ■ ],. v « j J.-HL. aipl. fc yf. 

Lltt hNiil, Mcchanlcat. ArvtiitTcftfral, Slrnttihr-'f, Civil. Aero- 
nautical, i|. li;-ii||X .V! ('■ nd (.• iLl.'ii ! • ,i‘i: i mic|. P«(*|, I 

■il A riHirn-d. $ UXl.J 1 l-.-ulll In E l*L Ptm PI Alii, Olc-Hj,. 

Hffj i*<-i Jilinii, Cr»P1ir>«. I.: ,i i . r t,],i i it<r n [ J JJ 1,1, | | ; 

TPIAf. PjhI* i: -I.f. ■iftrL riir NMini nnd 1nflnirit. Tln'iHUilt'lp MliirWjJ :il 
fcrsHHti™ ifi r. S. iLHd tor: -I S-.-iiS.. by Inrfmtry. #m- 

««*“ OT M«ilt«r ravvmma ndf* by alumni. ( :. n i| i iru -™ , aodtm^ n a .i-s . m 
f" fh "' to. <-.irL ronnm sturt ei4Hi:,.wt il M ir. r l-n, ne ilia ^I'V. lit! V**r. So 
ir in* - 1 I .■ i, rr- i r ..- .lor free. 

FINLAV ENCUHEEHINC CBLUCE 

UH MltM ** Kinut City, Md. 



RADIO 



ING. Iiri i .1 ■ 2fUK7 I Tiff, nv|- 



™ i lice nullo. BfrVlflns, 
Me ' " 



ENGINEER I 

AUihi nod 

rnurjim and Slurao tok'ffTu-Dfry taugliL 
tharfmatfls 1 , 48 wiwks'' entfuccr- 
Ipn morse cqnlvidetit to iltree j-c:.r^ cnllatc tn.dh> wort. School 
ear.uhllHhed 1A71- All espcuBto low. Catalog free. 

Dodge's Institute, Ada St. f Valparaiso, Ind, 



HEMPHILL 



DIESEL 

SCHOOLS 



411 timmunkilHnu concuftiim «nnsflta*Ol lb but dE Uw Hrmpkifl 

fttiwl CourM* i h Li I J renE lo boa i h, E&Q.QwiE]^ v.dJrid*rpj 

NEW YORK . F * Jl-2fi Qvrtni BItJu L L C 

- MU Lvnbtt street 

MEMPHIS , . ... . , 4)7 Maiiton Avenue 
LOS ANGELES . . . 2UD San Feman4o Raid 
VANCOUVER, B.C, . . . , , 13S3 Gran villa $L 



HEMPHILL CHISEL SCHOOLS luae nwttl addr*u} 

* PEeoae send dertu on youi Ehesol coursea. also liee copy 
Of illuBtrated bookl&J "March of Di&WJ]," 



Nam&_ 

Slreai. 

Ci1y_ 



.Aqa. 



.Slct'v. 






4.1m Di*m 1 rrurn In Scranlth im Lucm Ammcan 
kludthli Wrtl» to- infoTiaad-Jh ani drmi 
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POPULAR MECHANICS 








TRIAL LESSON IN 

XQQ ' DRAFTING 



More good job* now tn Drafting. Learn. AT 
HOME In spare Time (or At our Chlr-uao School). 
Suncl poatCHTil for FREE TRIAL LESSON ii&d 
3uc bow easy to learn uud get a food Job. 

CHIC AC 0 TECHNICAL COLLEGE 
K-IOt Tech Hld< ;., ljl E, jfttb St.. Clllcflqp t III. 

STUDY AT HOME 

Legal If trained. mm Win high- 
er pasltioiia hud tiLggOr ■3 lh> 
eess in buaUieiw and public 



Tlfa* CrT*tftT tt$W than 

*V|-T ]•!. K t4ir|hpr*thlfHl *f* 

waded bf men w- i Lh Ick»L trainiu* . 

More Ability: Mors- Prestige: More Mbiwv 

\V* real ibrti E .-■■>■■ Ydu cmrt Irtsr- U hu^ia 

, ! u r i i; K r >'['*ra li me H Dupree of LL. 1). -'dtrc*twful 
^rs-|> ■' ■ jfi every pc< “■ ■■. ■■! Eii-n-U. 3. We llirebh 

■-1 text material , vwhu&w U-vulnipo L.v* £ i -.rary. L#m HmI, May 
Imw, pet dut riluabUe ' Law 1™lnjwr« 1 afclWahip J ' Ud 

’ “A;v I !■»■! i^'' 1 tmalrt KHEK. iwriJ f>)r MlWf. 

LaSalle Eiltimpn Unltcrtib, Dcpi. &G-'. - L Chi cage 

J* C. cr r > ■, p e-ci iHru t * I H CtltlitliD FI 



100 ; ; Improvtltlfnt Guaranteed; 

Wf‘ build, smuglhen I he vocnl firpw* — nnf 

bi/ft ringing ittHMI — but hi' lilftcLatH-HHallj? *ji*cnl n.n,l 
An i* ij Li herd S y erjpf^rt *fc^nf £ j rTfii^icj . , , Itnd ndiSLiLtilrlY 
(TNrjrnnfrr llTbmvi nr.y Fine 5 Jim dr Mienlciofl Vuire 
el t#Did JAi.rV • ■ Writ* ler ,il *»K* l.iwk— yrtll !«*■ 

J.rArti tt'HV F*U PiOtfc- Jm,** Edia Pttt PUJ IlUNr- 

Lurn Hpi Ur »i n v«"‘h a uAitar J7 ^htp fcnliNi ■aMefiM ■»» p^-niiL 

PERFECT VCdCE INSTITUTE, Studio C-1S5 



NEW YORK 

ELECTRICAL 

SCHOOL 

FOR MEN 16 to 60 

The unique school — known the world over 
for its distinctive method of combining 
“Why & How ^—theory with all electrical- 
trades practices* 

Free descriptive booklet 

NEW YORK ELECTRICAL SCHOOL 



44 West 17th St, 



Nsw York City 



tPMrLIfil training under ptraonil turret I on 
nf IniHdlnff aMttWOTttJlW. CuranitrciiL Kiwi, 
Portrait, Aflv»rti«mq, Mo-Hst. f'nMn.r... cm! 
Color phbfcog raphy. I^jirn fur pLeSfrixr# or 
i-iHiiT- Ltiic intiju'y’rtialkiiik' opporfwnkt 
i'c-iy-uiial All and* nee and HuitiL- ^luiiy 
couj^trf- 30l)t ycfir, Fru look I el. 

* 



HEW YORK INSTITUTE OF 
10 West 33 Street. {Dept. 49) 



from 
Experts 

PHOTOGRAPHY 
New York City 



ARTISTS MAKE MONEY 

Find but ybuf ability. S< ad name, ajre, oecubation and 
Address for Free Vocational Art Test. 

fwl*Sal Sc hoels, Inc.. ; •! .1 J Ftjcril Stfmli flag,, Minneapolis. IHfnn. 



a Day! 

* let me send yea a One ell -wool union tailored win 
FREE OF ONE FENNY COST. Just follow my 
easy plan and bIicjw thfl OUlt lb yuur frienda. Molce up 
to SI2 Ea a day CaiJLEy. Partial Payment Plan. A r o 
ti-peritncc — no homc^o^hauu enw rfw* in p 
SEND FOR SAMPLES— FREE OF COST 
Write today for FRflE detaUa ACTUAL BAMPLE3 
ouct "Buroftre” money-get tine plane- Send no money. 

H. J. COLLIN. PROGRESS TAILORING CQMPANT 
MG So. Throe? Stmt, Dept. H 21 6, Cfil»96. Illlnal* 



You Ask Me... 



I'm Getting Ready to Earn More 
...Preparing for a Bigger Job 

I am a student of the AmericanSchool, Chicago* A lit- 
tle more than half way through my course — already 
my increased knowledge has brought me promotion 
as a result of the hour or so a day f have been spend- 
ing getting acquainted with the principles of the 
work I enjoy. I use only part of my spare time* so it 
doesn't interfere with my home and social life, and 
certainly helps me on the job. 

And I Like It, Too 

1 have been surprised atthepracticalmanner in which 
even advanced work is explained. It is a lot easier 
than I had expected. I only wish I had started this 
plan of getting ahead a few years earlier* But when 
1 was 18 to 20 I felt pretty sure of myself. I didn't 
take enough stock in wf 
me about the importam 
the job 1 wanted* 

Success Through Homo Study 

There's no magic to home study* It takes "backbone" 
— but it is w&rih the effort because it helps you over- 
come the handicap of having left school too soon* It 
helps free you from low wage slavery — enables yon to 
compete to better advantage in this NEW world of 
college trained men and women. 

In 1900, only ONE iiffiori i n 800 was a AijfA \chml graduate. 
Today, one 1 n every f£S7 is college trained. That's why you tiyed 
Etimijch more ''on the ball" today t liar- ever before. That's why 
American School has stepped up all ita complete cornea to in- 
clude so much work of college level. You NEED it* to win out 
today l At ail coupon NOW , 



American School. Dept* GC-45, DrM«IAve.atSSthSt,DhicaFOjH* 

CientlemeiK L'ii jdt down and consider my Prnmoikm Problems 
euri'tulLy If you will send me I-Ttl-TJ Lutonuatloji covCrittR btKSrtiJ I 
Lmlnlug sublet : lb check td below, No obligation on my yurt. 

□ Hi£h School Course 

□ Accounting and Auditing ODruftlnR and ires-lgn 

□ AivKUccture and Building Q Liberal Arts 



A [1 Automotive Enhlacerluft 
1 nBusInm ManHitmcot 

■ O Atlitlan 

u LJ J lc-L t rlml Engineering 

■ DEIec. piuj CrI Refrigeration 
4 □ AEr Coitdltlonliig 

I □Dloiej Englneerlitg 

I 

1 

1 4Mw, .. 



□ Private Secretary 

□ Mechanical tCiijUneerlng 

n Radio ami Telerlilon 

n.SalfM) mans hip 

□ Home Econo m lea (Jou f*ei 

□ Duitneu Law 

□ Retail Merchandising 



AUGUST, 1940 
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MACHINE SHOP MEM 

Learn to set up and run ANY & ■ a ■ 

hind of machine; MAKE MCI HE Iml rtAflftil 
MONEY NOW by leammr IlCCUCU 
quIcM* HOW TO DO THINGS _ m 
which usually take years of M //1 11/ / 
study and practice. The de- iwfm mm/m f 
maud fur SKILLED man is AL- / WW WWW • 
READY ahead of the supply, 

then what WILL IT BE a month or two from now? 

Rif^P'er Pay Don't ml*- thin clnt nee to qualify for promo- 
r a W tltiTI, don’t nd^ i Ms Rig ObipOfluttily which 
is yours almost Mr Hie Midriff, lilght MU' Books rtlbCkflLl nr 
Important mechanical fart^ told Simply and clearly, liver 3(XH> 
PuffCs, Hourly -KWH) Ulu^l rations cover every subject fully, knr-Lud- 
IQK Tool MakilUT, Pjiitfn Making Foundry Work. MreluiisJcjLl 
Drawing, i 'raging, hijuntne Shop Prentice and Matuiscmem. ami 
hundreds of other stibjects, 

8 Big Books (1940 Edition) Sent FREE 

to you (or examination. Decide! in your uwn bumo ter place oi 
bus! note whether or not you wa.nl m kn-u -liem. cheek lip >»r» 
any fuors you want to, Note I heir nrfnt MONEY MAKING 
via I ill’, thon [ If you want them, pay on the m»lwt kinrl of pay menus. 
iSoinl KOtt and wo will looltidc a year's consulting n 1 cm tiernbl p 
lYi InB A iiiftricuu TMbritapI Bactety without extra charge — aud also 
a Big Binder i>l ncmly KfXI wllh orl.nl runt fdJdb ticket a 

with 1200 illiisi radon* r Juste show. arep aicp hnw to act up ami 
run nliitruat any kind of Joh and art In addition lo STm 8 Oijm>K U. 
Amvriran Technical Society, P i.-b1 i ■ hero— Hf amt- Study 0<jurit-i. 



Hover iein TaeHrtitAl Society, ptpt, S-C19, Drr-xrl ml SSIh £t,, Chicago. 
V-UU jnny Ai-cuJ me |ht* .“-I Sn|; NEW T>nfilrs and liiudrr of sTlflp lloki-ifi. fu-r 
tree ('Mimkni(i«ii. E Will ]Jl 1 v ISm> |W eetn* ildlvcrv durvei oiitj,-. uti- 
les I tln-Ldr In kL‘LT Uktli III wiiloli case 1 Will Koni| $!!.[)(3 In I ri i any. 
and S3,DO per month until (hr loini pset nr only fa-t.ftOi iet ]-.niu. If 
1 return thrill in I O dHys I will owe jmi ELullilpE. SlflEIHt I eeml 
ntiw yau ihut In irlv*' me it mcmUnnihln In (he AmiliChn Tedniknl 
Sflf lfh' emit! Ins me to ronFH.lt I UB |U:iVilet! vb WiLh any of your expert* 
for our year, 

Kitlm* • 



Mrtrf*» , . r , . , , . , t . , , . . 

Pti'KW atldrh a Jeiter stating etnitlnysr' a npiwu.' tad 

£iJ,lr,----- and that pf lit U-.i.-.t unc tnisp-nejie man m riJ-FdFenCfl'- 




m--t 

* - 

HIMIDH 

oppo rtjn ' + V ® f jSStiOH I pr you. mW "•*">* 

^y t h *rv opporlufl’hf A +k*y it- at a p^rrna* 

^ Yen «" get i" B ; 

lor mu , t . u„. tha n ghUsbaal 

f tv traieinq. nQW ' V J» V , V ■ - " .criilLi m whith >«* 

tl:, irAndrattra. *' 



,. f .U m. tka ji gB-afer- . . r 
now, sai- “ ” ■ - — - l ■' J j icheo* i n ^hitr, -- 
nq . This ^ fvlurt in Aviation »rjjJ 

£ MOftt ® ■ . ...Jij itid [Myi- l+ ^ 

ha'd o 1 *'*''' BW tr *'" rfvg g l- .„J M\rt+ Mur*, lint* it 

, d ik,m ;A adv*nc C ,sd pelf, support "*!<} or Uft- 

ctury. It t*n maU yoa ' n ^ p, ^ d Air Terminal to ll» 

r^edW* ^^lV n Zrr ?S?TH6 BOAT I" S-nd lor 

'-Vr ^ cour> * ^ ,r * d ' P,pK ^ ' 

1 ! tURTHt ^ m^TlTUTC' 

mH f(iaL ^ iNfTITWT* 

Glended* (La* A****** 
California 




ARREST HIM r OFFICER! 

I’LL HAVE COMPLETE FACTS ON THE OTHER 




FREE 



FEUOW TONIGHT! 

Secret Herclw Opertitcr No. ik U on 
[tic Jsdj . . FOLLOW l| LM Tiyoojfh 
oil the rtlEfiofiil iff hlH rh4ie aTkr 
the KiunhrffH ptne, Write NOW tur 

CanfidentlH 

Report! 

No, 3S Made to Rio Chief! 

Tl mJT vprrt ycotr ejes to the Brent 
opportunity for YOV at a well inrtd 
V Inter I'l-lnt Esncrt, TIjp kUsiJ of 
works you'd Ukf, KsrU^raiOfltt Travel r 
ThrMlis I A ItOiT t.ML MONTHLY 
ealtn. REWARD MONEY Orsiiu- 
ales nf this setioul HEAD 47^ of all 
IiFrntlfltatlerv durenui tn l L , s. ! Write for Free Bomtif, Finju'r Print 
Itnnkr tow- in Err*. K : v T.i n.-. I Hl'i r. 

Literature Will be sent only to per tans statins their oar, 
INSTITUTE OF APPLIED SCIENCE 
1 920 Sunnytlde Ava,, Oept. 135-C Chicago, llllneli 

Regain Perfect Speech, If You 



STAMMER 



/4 

m Every stammerer alicitiltl have the new 2S7 pane book ''Stam- 
m marine, lio Csuiw LLiid Correeuen." Sent frtu us Htummerers, 
It describes tlio itopuc unit. Mc-inod lor the »<!icnTirtit onsreic- 
W tjurii hi Sttun hiertns juu| ptutlerine. Method PLjrecsKfuliy used 

T ut Boruo Institute far lii> years — Htnro 1001 - Endornett by phy- 
sLduns. Write for rull Inturnud loh. No oblliiiktloll. Ben j mm hi 
N. DoCur, Dept. 1317 Circle Tower, IndlimBpolii, IndlHoa, 



1 




ENGINEERING 



DEGREE IN 
TWO YEARS 



II, S. Decree cCrtanBl in suglheBrlrie - Eleetrleal, TJtJI, Ftrem., 
Mrc has leal, Radio cr ABtonuUllr^I. I JT- Vteeti. Drmftl;n£:, Ap 
[irorsd by Civil Aeronautic* AtnhPrttT. part klPa-ttoo 111 TUJdL 
'i'FalJtinki Prcjffara. Larrc InduiErlat cvprkr, Fr*p -reurto* wJib- 
nut riif* rharjnt. Lorn beard Jf fle-slred, IaH« tuition. Enter 
SepL J:, D ere rater. SIjn:b. ilUbv, H 'rilf. ftfr 

bSO E. Washington D CvrJ , , F*rt Wav ns. .End. 



NDIANA TECHNICAL COLLEGE 



SECURITY FOR LIFE 

lie ,in export In on rtiimiliil bualnrt, L«orn Meat Cue- 
iliij*. .Steady [nl>n, und iltnnl imv evuryw here, (jim k, 
vhort lOiirie — kCTUAI, PkACTICE, Learn with inwils 
vnd meiit — n^t IhjobIc, Indivfdiiml iralnlflU. Be n fully 
■ mi juried untnn Yluu .1 Cutur Vfhen fknlilicd, I'nlon Curd 
FRF.F.. Job belli niter graduation. Write foe eaiu|o|| and 
complete details. 

NATIONAL SCHOOL OF MEAT CUTTING, INC, 

DEPT. U-9 TOLEDO, OHIO 



PHOTO ENGR AVING ifW 



Fit EE & copy of the Ta^rve' Magatia^ monthly tveftsure 
i "It t ■ l of photcgrM'liii- and plmif ravin® ixifurm:i tii.u 

Learn why Aurora, Mo« ia th« phDta-er«ravine?, photo- 
Ifiaphlc center of AmeriCH . * , how hundreeig of ama- 
tcurs, free- Lance photoifruphcris are making- money with 
P let urea* Nu-ohllgutlon po-i .:n| l-.-in yom copy. 

TASOPE’, DEPT. PM- 19 , AURORA, MO. 





ALSO AUTO MECHANIC; MACHINE SHOP WORK 

No motler where you or* or what yoo do, Nolionot 
hm o Iroining plan for you. Un hoc tilery Id g it up 
present employment Write for f-R££ literature. 

PnationaI 's£ h OOtr 1 

Crpr. kAAA*, lOM t Jr. ltd A.Ii^.Iti, duMarnio I 
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POPULAR MECHANICS 






; CAREERS IN 
ELECTRICITY 

Become a Bliss technicita ia one pe** — ready 
to take advantage of opportunities in the elec- 
trical field, Bliss mea, today,. Jill key positions in 
many electrical industries, All received the same 
course is fundamental theory and practice* 
Comprehensive training; skilled instructors 

i gjve personal guidance. Modern shops aod lab- 
oratories. Highly successful placement record. 
Spacious campus. 46th year. Ask for free voca- 
tional chart. tlSTakoma Ave**Washiugt N a,D.C, 




WELDING 



Weld I ui." offL-ra unnit-dlaie typpociunltLea rwr Le, .V?£ 
way. ihPtiirplJy an niuussry depends ite 

L(im pt ImtLif 1 El Mjflro time, lillf ulliri 
Shop (minli'E Inter. Also day and clwwM, 

iiotul mr Lrtv '“Blue isn.-ik find lrdn.1 If hh nn. 

CHICAGO technical college 
K.r> 1>0 Tvth Bldfl.. 11* E- 26 th 5L, C hreago. > 11 . 



CARTOON vour wav 
to SUCCESS/ 

ON T T COPY - LEARN TOQRKUNATE! 



DOW 

PAVE SUFI NS will te»*h you 



HOW to CREATE OR] 0 I 



TOONS, at liama, yW may's ELL E Gust is wnusullly lnw. 



I N-AL CAR- 
Writs for 

FF EE*a«iplfi lesson plates, draw id H teat, and addressee df suets** fully 
trained students. No obltiatiQU. 

FAYE BURNS SCHOOL. Dipt. M. Bo* 2194, CLEVELAND, OHIO 



NEW WAY TO CHOOSE A CAREER 



I ODA.Y. RTHini n iob w obmmnt » mrteT ii 110 l#iM 4 f a Ihi-oe- 

niiu liiflk, l-mii treuMildy determinA rw V->ti - ■" 

VMM*. j«r>1i wll.lt input wwknc prur*«,i,ii. i'OU Hr? h-W* pult«l iut. 

F ore fi*-- jp'ixix Pi n lit e on n jMrtfty pHteud i-or r HhL b«i»rt 
II £ C] f![plri.ii|inii E'ltii riflw promt t* iteilwr BUKiw? 

run^ryu: Votatiewpl CuEUaTiei AltMlntet, Depl. 18 . Tuc*pp t Aril. 



LEI SCIENCE 

PICK A JOB 



Get into the BAKING BUSINESS 



Baber* make pood mche/l N*W 2th Industry in w&ijesl^ ^ 
Nearly depn-asaon -pi-onf. New home study Bo.kinff Course r 
qualify jejU. t’omicon school education suffi cn ent. If you're 
amhi ti uua.write fo r FI4NE BOGK.“0j)pciTtuni tiepin BtoxinsT- J 

HiUsnil Bafcltif InftHuti. 3G01 Michipjji. Dept. 13SC. Chicago 




ff.flO.f/S 
l v j) /%.%. ayf 

k l§\ 4 7j*f^<t>RAWIN6 

ItAM TO DRAW 

— at home in your spare time 

Train nn Artist and fammi? ymir “outi, bcKS.' 1 Otar 

prarUCRl mrUiod tma iratned nwn anil ivnim-n of niL psteif 
slnra? 1014. COMMLUltTAL AftT. CARTOONING^ pnel D-E- 
Sill VINCI nil in tifc'.u i*uru|ileH' rtidr-t, TrjLiltid ArtiiLLfj ifV 
r I’afMljlL" d( t'aniiilf SIlO, Sftl'I. $7.% n WtH*k. 

NO l'nivicus Art iJsjifrLrnri: ntrruBiy. 

FREE BOOK. -Art { or E'Lrnauro pnd 
I'rant” cUfaeritwB rourae. g^iwrtunitlw pm! 

TWO AkT OUTFITS inehidvcl with. ltvi.il- 
llkR'. Mfll coupon teday. 



FREE BOOK gives details! 



j Woshin^to-ii School of Art, Studio USP 

“ISth St-j NiWuWnsbingtoi), D. C. 
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| Vts! \ itns internal*] 

| Free Book. J ‘Arl fur 

| Name...., - — 

I Addrm„„ 
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Be a Radio 
Technician 




Learn ai Home io Make 







*30, *40, *50 a WEEK 
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i. luuth 

■••tli# ilifterfharf tutwrin jij*i 
bnrpl i *nLllp(T iml Iwrlr,* 
ppmlnl-taEljr. — JU II >< 
AV AHHKO. 'il Sc* t r.ni- 
berrh-, 5 |nilrt.-jh, rEnn*- 



Radio IbToaiJraalillE KlflitortB emplny Rjuli* 
Technician* BW eutfinevr*. opt-ralura, main- 
Untnire inf?n. Ttatllo mamifsrturn™ Oinibtoy 
L^ lN -,rs. tnsiHWtorv. forriaLMI, ^ervirtmifab In 
KCM«J-[vay Lntfjj. RaiUO JoSibeeh mid dfiiltn 
impure InwtJitlAtLon Jind h tTV I cciw rci. Marly 
Itjirtio Trehniclana otpcl iJidr own 
■uili't nnid rf'i.iJilr tHlyiiiK'HfleB and nutlet* f JU, 
S- 10 , aflfl JL tvrt'lc. other* liOtiS fhelr nt’SU- 
I.it hr. he him! aibakf. ft"' 1 n SSO a w eeK rixinff 
rtpriiuo in Httpre time, fcwiiimnliilt, |»licu% 
aviation, ranmanciat hndlo. I oufUtr-^krr 
[,'in.i,. H Iff Ironic ilovltM^a urc oilier flMOB Of- 
rpcinEf opportu nitles lor wUlilL N. R, Ii 
piLvest tin: |-i4r|ij I n*d kmitylihlsii- ot llaiBo. 

Television [imiTUM’S to o[mmi proud juhs won. 

Many Make SS to $10 a Week Extra 
in Spore Time While Learning 

Tin? day you rnmll. In HKldlt I nn La my rcjtu- 
■nr CrtunM.-. I start s.E , pdlib(f you i:\-in* Munw 
JOU ShE^ls— tlnrl Blirtwlnrf >'VU liuw to Hu 

itriiiio tvifjLir iul>s, ThrouKhunt your C"J L£r ^'-= 
e send lilan* ji ml dirtrliinins whit-li Imoa 
lU'lnrd many niakt» Sft tw a week in 

'.fhiirL. lime wlillt* Ir^rnltiR. t ftf-nil ipcclat 
liutho niuiimieiii it? cDfldwt tttptnmonts a-nd 
iiuiLd drrulu thin ,W-50 train Line Fiwmwl 
uiolf.-: IbJasnilnit nl Inin4 l ntf-Tr* L tnii, fw- 

4 . i l li 1 1 Liirt- rra-fUrel- 1 al*o ftivo ynu a 
M [j [-J ER S' T"BH '■ v E ON A 5 . AO. ^ A i 1-. A O^- 
T f l 'PI’OSK SILT SJKK VICING IftHTKl MUNT 

Un ItOlp J'H5U. make iiboncy ftjtliifL liadto" wlniLr 

Iron liar: |i.iul oiiuit* J-'O" Inr full lime worlt 

iif ivp j’uu israduate. 

Find Out Whnt Radio, Television Offer 

A i‘r I csj.nv: Mini the CDupOII IOC H*JT li-4-pa|C» 

U.>uk. ■' Itii'li itcivurtl* In Etui I in." Il lxntits 
nut Radio's si m n: time a nil Lull Him- umwir- 
EU 11 1 (Era pctd L150JW rum i lit In Trlrvntlmit 
tolls, a hr. ur my Course in Jtndiu Jrie^ 

vli iuii|: slbnwr, aiun.' thim 1 UU Lrtlcrt fn>nt 
nnn T hnvc Irfliiird, toll I UK wiuil l hoy an- 
drtimE nml i-:ir i E- Hon, I illy monry Uarfc 
niTToLWnt, M Art. COUPON in fin* envelop^ 
cur lip* to lhi 41 ru-nny p*alt#hl-WWl 

J. r. H MIT II. ProuLdrnE, Oept, OFtP 
Kaiicnal Insiliyie, wiiliirteien, D. 



J. E. SMITH. President, OepL OHP 
NMlonal Ratfie InstilUle. 

Wjfcshingtfitt. D. C. 

Mnil SKIv PURE Without oblle^r |cua. yi.ii.ir 
iil-pajta Lnuk ' RicSt Koward-B in ILuIln 
uhlfh point* *ui Radioes odJIMWlimltLea 
and (oils how >'«l Ini In iiteh at liome ts> 
l>p Itailio Trclmician-. (No saSt'S-int-fi M'iLl 
call. Write Plainly. 1 
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Hiqh School Raises 

Your Standards 



Many Finish in 2 Years 

Flni^hI-?i|£!iSdli*tilntbQmt h n -i FAST EL^timr- nnd ability 

I -'time. Kfjuivukiiiit l ■ > t« -i idj fut Hfhool wflTk — for 
mllfBC, Dio-pmfi'<uinnak cxiirnLn.n iontF L tjustocieff, industry. 
^tnmEnrd Irsis. DipHont?. Credit for Hi is h School subject* 
,ilrc 4 rjy completed. Slnghf subjects if tti.'slrsd American 
S:hcjo].Ciug^o,et. L. lMf . FKIEE Bulletin. Write TO P AV 1 

Amiiican khsal, Oitp-I. M t-li, DffielSi#,)! BJIthSt.iChieitt 
Send fmi- i-ir-'!TiiiJT. 4 f:iL ten cJiec ke-il fcelijw, Nc> niklbcittbin, 

- HIGH SCHOOL COURSE - Air Conditio nil'll 

— Aceo-untini and AucHlifig — Oku) Erviincmns 

am] Blinding — DrMi'Jn)! yml D«l£n 

— LMifcr&F ArT4 



- Atitntnollvt 

- Bmmwi MlMgWMnl 

— A*iftUOF> 

— ElffrtiitflJ Enj; 1 n^etlng 

-ElKirit and G*r. AQingoi-aTtoo 



— PY+vtft* 

Mtchsnicwi Entree ring 

-■ fijjfHa am) T*qn¥+P»ori 

-■ Henri* Eteitofflici Coumit 



Promotion Begins at Home 







Know Electricity as Experts 

Know It— and Get an Expert's Pay! 



Wtiin about yolir fUturn? Who Is saf-d today? Purely net 'tie man: 
who Is eoill’flitod Ed stand nIIIIF KhOfr your loli thoroughly — pres 

E are yourself lor lobs ahead. To do lust thla IhmisiiTidii of men 
avc tod 



The Croft Library of 
Practical Electricity 

Th* CroR Librarv w a roriiyiel* eiwUlekl rdurtior. It m IcLDitad fa prari«-k^eD 
20 ywrid ibjri-altat * »i per itcie* >,b •t>re it ia art du.!l y due* It ii juuih.ed From 
OCpcJ M £uV« writ Lji* liind ill Jiili iS- hbdbil ficii JOB nl L. lVrifcte.li bj 11,1.1 lit* 
team II W nn-i dull r imilitraEaii iE it, .--± 1 . tu r-'uiiil. *u Ih’.-ri- u( It thud It U tl-* daily r ild# 
*1 StklKlO IijiIiIy m-l 1 -lbrlji- .1 mirk cl* »uil linInMrL CfL.lt Lkll* J'uU the thine* 
iiiii ksmI in hq«w nhuiit i; f U ri- s*n*r»tuN. arniatutk*. r^n-in iitmnm. iri.siiii-rr.tr*. 

rirniida, ■ * icr ii n- ■ .r, | . I iatrifcusl-WJi li'lln'.i e**ntrip*l .1 i. r I'f f»ir* iypP- 

i'.LijiiLi-nn.tu-,n, in it* irirv phnte -tin i‘-n*t mipTG™ , di method* uP liihtkni' 3*m*« end 
lu.iijp *8 «cm. th. -fin-' ti> uhj tk :u:ii|iltlt job. from ■Ptijiiilirti it. hr comiilfli>>u< 



b ?«]nmei, 2155 pages — Hew low price 
No money down — Easy payment#. 

Fffl in i.nd lull ih* nuipofl HUa.rtwd obi] w* *4U v£iy |h* tmira **t i.x TiriuntH 

Tot tab. dnyi’ BxaiOHUtkpa OH approfiaL W| L*fU pH tbi H*k--Yraia n*u •ublica- 

lH>n. II mi dw-kfca to ieoM tba booikP. h^>1 3 LAO an tan dm iiid the boluM ai tha em 
$f fioa a maBtL z^trid |h* «j-u!Til:ii KOW abeI h« the tiodfcp lor your«H 

1 TxTmTnatIo ~N~ co~urd~N~~ 

MeCRSW HILL IMK CO.. ]M W. On* H..K 1 .V.A. H. V. 

Bead m* fw tii. Jb>‘k* «niiir.ina(K>n «n *ti<irab.i.L thk Crt-lt Lihrsry oF Frutiol 

Kl*r?' r il>nv. If #d LitTu-.' L:ir y | wLkl **nii y:i.i SI Ji? in 1 d*.»'k .lid KI.IX) rjit-litl |l 
■ l-Tilll t'ha nr ut tlli-.-Vl I* pm -I FI Ii.-.t n nTitr'l I will rMurn tl: r hCitil* pu*lpbttL 

iTe Imurc prsnifrl ihlpm.itt writ* plilnt) and Mil in *M 

FitlH*.. L.,.L.i.j.,..........r.u...i .......nr--. 

Hum* Alilrtk* * 

Cliff nird Slntk ... 

rfciit-i.m., .....t-nt, .4 ( .t,. 

^ Npjtv* i>f LVrmpkDT. . . r TMdMO 




For More Pay 
Train To Enter 
NG .*-* ci#A 





Cet into n Hotter Pay fl,c]d ith ft biff \ ' i, ■ by learn- 
rnjc DRAFTING and DESIGNING rjuiekly from fill 
pjiiKineer and Industrial Designer. rriVDite + individual 
trainiuer nt your home, Drawitiif LooIk nnd table fur- 
niiahod without extra enfit. Learn to draw and dcsiKn 
UeW uroduela, or to improve, re-sty le. at roam litie and 
modernize old products for moTe “eye aBueal" and 
veiling power. 

DraftEng h a very big field, but drafting with in- 
du stria I design iog ia twice aa bis. Factories must con- 
tinuously bring out new model*, new produrts, and 
improved designs. You can learn both subject* right 
in your own home, in your spare time- You can be 
trained for better pay as I have trained many hun- 
dred Budoessful students. T']] train you thoroughly by 
applied instruction on actual work until you are 
holding n good paying position. Write fnj eompIel L - 
detalls OU 1 "Drafting and Industrial Designing,'* 

ENGINEER DOBE 

^UBtRTWLtE, ILLINOIS B«pt C- 33 ? 



J 



POULTRY 




With a hOE-lnriTK nt ynur nwti. II^w 
tn -Sturl ■ Ktn*U way. spuro time, 
yroiw Insni prtin.u, or preiJ.-ire fur 
CfliOd JoJi Ln larste i-inraJLrj,' pltEiii- 
tlnrrj' M. piirnin, mif ton.-illy known 
Poultry EiUrtt, Khiiwa lttell WkCHUFU? inrthiKl*. 
monrv mpkiuc ne<'ri?TK m pnUHry raifcilia.. HkS 
-.v-C-rn <*r hnmv UiJily SlUllitni Eiscil l>y thiiUMlitl-. 

KmKirnivt Ijy many ' ralknv* anil lending J'uuJll^- 
riK'ii. EeisWIitieU J:Ql y*ir6. Write today fur hln 
pH EE r&iaEotnuF iit’iMTildpe .roumes, nieitiods Arid 
mi-rvicr. Slmv.- wry' to rauL liuslnui ai^rtilhily. 
Hsrry M- Lunaii, I'rtfi, 

NATIONAL POULTRY INSTITUTE 

COoEPT. 50 -M ADAMS CENTER. M. T. 



LEARN AVIATION 

IN LOS ANGELES - Naii&n'i Awoii'sn Capital 

______ ilua* uL«-*a»* in Mi Ani'H.t* iiya*t+iia tvturnt lm« ■tourt'l 

f;5 i M.luL i i l ■■ :i , fiK? ar*ild*tfl*L C*p«r Lt±:ni:.i ofland 
f,-T ..i-l.i.r Ciltutln*, lt,|! ii.c+r lr.|I. Ui*rf hjujilr. pfi> 

du«4i»n m*i- li:i n r.jiHl l:iktf uisi*nbi. T lain *t Anttta'l 
IBQ 4 k n .: -J**|Lly r- J ..Ifi jt*il >bi k U a l«g 1-n.ll y loril^l KfalV.I, 
JuSly ULi|l" | r | Hl nr llm U- tk. Oiilrie-iinsfjbi («■ fllaM. 




rrf, >i ii.l kh-sf nit-.ii i'.i-* eniir»flk, W'nl" fnt Tr** 61 lfm» r*lid*f. MT- 

CALIFORNIA FLYERS 

OF AERONAUTICS -Oept. ™ * 



. LOS MUNICIPAL AIRPORT INGLfWQOq CAjFf. 



REAL JOBS OPEN 

FOR TRAINED AUTO MECHANICS 

Learn QUICK! In As Little As 
8 WEEKS REAL SHOP TRAINING 



McSWEENY SCHOOLS 



AUTO, DIESEL «n-d AVIATION NlrckrniO, wHding. injuy * Pnhder 
tnucjlit with N'^i loul*. on real cqnipmcrrt, in Z bujy^st, ttifsE sthoo-l j 
ef their kind in the world. i«tfr gip Piy-tlS SGO a week.. Lew 

taitfon r.{iftt| P.iy tar part, of ceurl? lifer! FREE OUOK! Send l*> E>U. 
Free OppOrtVdity tnM-h and n*W H»W rate— write nearest tchnel TODAY r 

Dept Kinui City, FR*. 
M-7 Detroit. Michigan 

Splendid opportunity. Prepare? j n Hpme 
t i Ltte>_ ECtisy pi oik. No pr&viotiQ experkheu 
neotind, common school cducutlnn mj-fitclciii, 
lor sree booklet J, UpporLUiiilles in I'hti- 
togriiphy 1 *, piUTLcuJarB uni! requ I remcm if. 

Arnerfcan bchanl nl piiofou r apli y 

Kll Mkhltan A**., Dept. list. Oihifa. III. 




Correspondence Courses In 

RADIO .«JflEClRKAL fNCINEtRINC 



LOW AS 



ELECTRICAL E NO I N'T E* PNG, Cl?t fwnl frraap uf Wide etec 
lric.il fJeirl. Mn.|er«>. V^rif UrUtcrBLajiakOlc. Tlun-.iry ns*dd *&?i3 
RADIO ENGINEERING, EiLi'.l ai,d mjiitm id radio, public uUIrtw. 




hicfiil fbclrl. Mn..ken>, Very umtcrMLajiBkOlc. TIuh-.itt ns*d^ *bny, 

‘o-kleelfle 

port. Tr*tD* vdiu it, ti *iii.ir-»*rvie* ia*a, ruL tmiiuih ii|h« iw liniri*B._ T-.n.uata 
ONLY 121. eirher emu**. IhfFerreiL payrneat plan. Eiptriiiienk bit funi ipKr.J- 

W i , lit f-nf irf»i I-..-I -ii-H til JcliL^l entnli^ei, H j:Leh[ nitUlHlf*. 

— - SCHOOL. Rnx 3 Ji-rSA, Lincoln. «*br. 



FREE UNCBU 



Uf CNGIHEERtNG 



16 A 



POPULAR MECHANICS 





I 






The V. S, Patent Laws give you the 
exclusive right to make, use and 
sell: your invention. But to aecure 
these benefits, it is important to 
APPLY KOft YOUR PATENT 
PROMPTLY — because millions of 
persons Imve the opportunity to de- 
velop an invention similar to yours. 

The law favors the one WHO PILES 
HIS P ATENT APPLICATION FIRST* 

Hquv We Serve You Before 
The Patent Office 

Those features of your invention which 
are paten tabU 1 must he legally and eon - 
tiseJy sat forth in the form of "Claluis"' 
—a phase of procedure so com pies that 
the Patent Office advises the Inventor to 
engage a competent Registered Patent 
Attorney. We have a large and com po- 
tent staff -carefully trained registered 
patent attorneys— expert draftsmen— -ex- 
perienced searchers— to serve you every 
ttep of the way. 

The First Steps You Should Take 

Obtain the services of n Registered Pat- 
ent Attorney and establish the date of 
your invention. Our Book tells you how 
to do this, and our Free Record of Inven- 
tion form helps you do it gulch ly. The 
nest step is to have a search made of 
the Patent Office records to determine 
whether or not your Invention is probably 
patentable. We do this for you— BE- 
FORE FI UNO YOUK APPLICATION. 
Tills time 13 rid NiOm'y-wiviiiu step is fully 
explained In our I Pi ok. Mail I lie coupon 
for your Free Copy. 



Patent Your Invention 

fnr our Free firioik. ' ‘Fju cut Guide fur 
tlw 1 ovenluf '■ — I a fjiwcLnuUng pugei 
of facts yciii should know nlmut no- 
curing a U, i. PjlUnl. Wf stand 
ready in filve you ssrompi, L-ffi r iuhe 
sl'itlcu In all Fiitt-nt matters. 



M&iL the Cou- 
pn tL ? ociay, fur 
dS-page ' 1 Par- 
ent G Hide" 
ar^l "m-cord 
of Invention" 
form. 



Simple Inventions,, Improvements 
Of tun Big Commercial Successes 

Inventions need not he compli- 
cated to be successful. The tipper, 
thumb-tuck, collar-button* safety 
pin, paper dip, etc.— and methods 
uf making them— have proved 
profitable to their inventors. Re- 
iiiEMiklkcr, HX\ Hut pH-lifrits nr* k ranted 
on UfcinniL'elH'tjnln or-nr alrfiadj-exiatlnji 
intentions. Ydli ran secure a FbUeU 
ior ttich an improvement, even thumb 
yiU3 lLu nut hold the patent un the 
uiigiiuii mrwttiou. 

SEND NfiW FOR FACTS 
NOW is ill# iLmi for jou lo set nnd 
read oar 1'UEK .BOOK— m get ami us* 
cur df Invention form. The 

btiuk — ccisjunitfil H'lth villi facts and 
fascination iLJuat rat Lasts — #Ii(iun iui i 
uir-cy step la take. Thu He curd Of [ri- 
vr-uiLcKi form — tfBjwftfltJj- prepared for 
(Lie inventor— mafcd it EASY far you 
ta lake the first slcp, without i-ast. or 
cJjllEsitlfln, Mai! Ihr coup an now — 
h. penny [HHOcanl or In an envelope. 



Sell Your Patent Oner vi.'Ur rig Jits 

or# dcflnur) try Jr true 
United Struma Patent, "r can yam 

sound and euiduce. w# *imlyr# 

paten.: claims, prepare a*n tinmen ta„ 

05^fN>mcnl«. ete.r review :h#m (a pro- 
tect yJiLir Interest 5 tf prepared Hy L>lh#r». 
IXrtsd* in our Free Rmilt. Muil Coupon. 



Mail Coupon Now for FREE Book 



With a 



U.S. 



Record Your lievanttoh a mo del 

.. „ . 1 b uiuilly 

Utmwre««nry. YnUr first fctep In to mfl-Jt# 
a rkclrh and de^VripliuU. of yum' ISIvlhi- 

■nc| 



tlnij iniil have It elite ail 



v- liin-hfcc-eL 



uy * mend. M-bU the coupon for FR EE 
’•“Rer-anl of Invention ' 1 furh: ott which 

ta da LhKi 



CLARENCE A. Q'BttlEN, Reshtvred Patent Attorney 



■ 






CLARENCE 

A.O'BRIEN 



SEGISTERSO PATENT ATTORNEY 

WASHINGTON, O.C. 



Dept. OHl, Ad arm Building, Washington, D. C. 

Haase semi me your 49-Rase Patent Guide and, your rlpooSalh' Prepared 
" Etfioivni uf Invention ' 4 form FREE. ThU rttfucal dw-t not ODllgiUO me. 

Xomc. 

AddrWS.,. „ , 




WRITE DEPT. OH1 

ARAM 5 BUILDING 




city. . 



fpliHLse wriiC or urltit dial nil".) 



.State. 
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WIN YOU* 

V/ 1 HC& 

... . flC rnF TURMEP 



o ^ cou po^ ot ,^ F H£R 
«• «« OU»M“ £ 



LATEST, MOST PRACTICAL BOOKS ON 

AVIATION TRAINING! 




CrtL, 



m 

P 05 COE TURNER 



Cel. Eddie ftickcnbaclier 

Itody Of win Your 

Wings should g>Lve a 
'’thorough education ih 
fun^mtntslf of avfl- 
tiinJ ' 

1 Vo fumes— doth bound — 
over 100 ft pages — 600 il j 
lustration* — S3 . S 0 pur 
volume — SflJd teparately. 

SEND HO MONEY 

Order lodiy. Shipment 
C.O.D, Srpt prepaid IT 
cash with order. Money 
back quaraistee. 

ORDER NOW t 




NEW APPROACH— FOLLOW C. A, A. REQUIREMENTS 

Written by world famous authorities. Everything needed to pre- 
pare for private, commercial and instructor's certificate covered m 
comprehensive* nontechnical manner* The reader feels as though 
actually In the cockpit, making take-offs, turns, landings. A unique 
approach doubling instructive value of the book. 

FOR STUDENT— PILOT— INSTRUCTOR 

Much C,A,Ai program material taken from Dubuque's writings. 
Vol + f gives complete Instruction for private pilot's certificate, 
VoL 2 , for commercial certificate. Both books for instructor rating. 
Subjects segregated info progressive steps — vital points clearly 
illustrated. Write for FREE descriptive folder. 

FREDK. J« D RAKE & CO„ €08 W, Van Btiren Street, Chicago, III, 




Foi Beginners 
or Experts 

Written ro> yon can nn- 
ilMand every wurd, 
My w f : i l known en- 
gineers anti architects, 
Me Luxe CIcxRiId blncl- 
i u-W. nearly 2.-TMH) paii fig. 
J54H blueprints, chart* 

until ^la^'TajiLB: [jreiJMhe.t 
JriHl lor a potjd drafting 
Job in mechanical or 
jirnhjrteiural imp 1 *, sent, 
for ] Cl days' free use 
iT yon mall coupon 
Ifnnirdifttely. 

These instrument 
Included 



BOOKS SENT FREE1 

OH APPROVAL 

5 VOLUMES — SECOND COITION 

Only 1 , r t minutes ft day with TYO-NT- 

ll]-.R BOOKS ran prepare you Tor a good 
orriri rug job. Mechanical and Architectural 
drafting from simple straight tines io lm- 
mirtnnl complex plana, A atep at a ilmcf 
null! ftfpcrEatly far beginners, for luCn wlch 
only gTaiUmar srhnollng. Drafting room 
practice, FLUH ENGINEERING, made 
Jihd clear. Iiitljdi** complete in- 
inmisitien on blue print funding for 
hull dint* And machine trader. 

Big Field BEz Demand Big Pay 

Can,]i*i«M drnt^iR"n *™ urffitlly iiftMlmt in n-lT b ii ild’ 
hit rt lid in , r."jl :: lur i!^ ii'ii"-' 111 t‘IU .WO 1 - ITS.t'H'J * 

J J ,m ' 1 hr IWk in.r -1 i,c — T* '< H n R A ¥ T>\t Kt; 
Ml* Vi. flllDl) CUIA NCE? FOR AlFVANCKMEXT. 

iHmmitt, I'l.rinnliiic ■KorV. flni} 1 Ui jp*r,| nr,-! dfl.. 

U-nTn uiurklr witli <|i««e IhkIca— jtnil otuiwh fur i 

Kl U-llJ **C list iilUTHfll', 

^(TIT L J n|Af ,A-t -in III Amffbfl.it 




Trr-lni-'ii^ L'-WHl'ri |H ni'.f Biff" In idl hufirt 
ramn ^.1 ciWflpfltl.fl u/ il-u/fi r.jt. 



Lfflfflfl Kl 
w ; JlL.ll 



Complete «t or high grade drawing instru- 

seud fur then drafting 



menta If you 

NOW. 



t 

boobs NOW, These instruments are 
accurate and are parked In velvet lit icm I 
lCftlherei ( e pocket case, splendid value, 
but inotud ed with tliese bpots. 

AMERICAN TECHNICAL SOCIETY 
Publisher* — Heme Study Courts. 

AiHHic.n T*chnkal Sttklt, Dipt, IJCtS. Orantl at SBth St., ChlttM, ill. 

for 11! iiijV ihjni, 5 viiIijii.ph of iii . ,ii:i:t ] will -paj Lh# t*rc r*-nli- dHttkarv 

flb*riw. If I « , i*hi. 1 nuy c+Lurn b, ih:-L. b| lb di|| imd (lit you tmLiu hilt if I lie. !d« 
t" keep Util, ] - ill ^pil y;,i.lil I Q d»Vn lli«i onlj- 10.00 M mfrntJ] until 

t*w tnt*l pdfi* U paid., ivnnd b»w»(. fd.Liuq Include drawinc LiuifummU toil hi- 
flPl 1 1 nr MflPLlFbTrhip 0*r*4jicutflr 

*’«■« 



FACTO RY-TO-YOU 
SAVES YOU 5! 50% 



A 5 Y TfOM 5 . 




DIET TUIt 



FDAEIGN 
RECtPTIbW 
Other models fr&t3 5 lo l 1 Tula's, 
aftd ep to WnTS Btods, 
for FB EE 3 9^0 catalog. 

f U >-»r-a gents 




• Write 

ihtnrJhg complete line. 

mak* txlm n jftry ! j s«« MIDWEST'S Atliwtr In TftABE-fWSi 



MIDWEST RADIO CORPORATION 






Ciiitinnali, Ohio 





mr e ““W'-. 0 'rMpjil, individ Mnl, J n *(.fTin|lnTi— fast (weluilul 

” J T,, l f *"’W“ u-lti™ iintmitM eppoTtundlT — a« HttwMd 

: P> ..Ik .iiiiMk. ...-i:-i m«dera din soq-plci# mat lio.li •ml.rprlpR 

Cv*.|, l.rnnrh fid rn |:J"H? io porfltldLn tti:.t|,, Q Uil l lh bh * fiu in wUrt 
’f r ornii^F nf OHq li11i||I|(M D*,JT Ilf pip hi flchnoL No 

rii.Hi- i n ineia brnip rcqitcPL. 

■OR STUDY AT HOME, VLitH l--ir infef n.mihiri r-n oirr Hoinrt RtiiH-m Pucm, 

McCARfllE SCHOOL Of IVLECMANIiCAL DENTISTRY 
fr? H. BfPJHi St- P*P*- T5j rMljjfchU, ha. 



JPtfeJhiM ulCj.rh letter flr.ir.jnE H«. flCfl U P-ltaiin. empinyef'i dunr.i iisd lkd.r«M ahi| %Lml 
l! *t rleiiM. Dfi4 bwin-m ni*n iii n imw* 



TCFQEVnfCL 




Be a MONEY-MAKING Radio Expert 

I'll Unln. Ji'dU it-r n pfHid jnli tj, Kullu, T>!" vIck-D, iir fl bufllrKPI j«*jr 
pin, M.l’ Fit*. ■ ",.11 .1 lid Hkij l:U'-i- bujn-n- -iud V l.'-j nr.’l filJ- ni u 

ubffclr, ciufi.i. Ti wii g.«-t re;il KhiJio J-iij ii-icr.-ieul. f iLi»w j-ni l-^iw h<i 



inn 

qultjclj-, - T 
■.'ill i.: whilb you IbiiTh.. 

t D r r . WlLtC- fur rblnplpu drlHilH b| 
r n C-L ■ M.iKE .MrjftfjV J^ [l lino 

el Nadia. ni-1t Univanltf Plice. N . W, Wi.hinpfcr, 



yoii twi 

rhL'.lof "»»■ TO 

SpngrWrni Aciriintp 
<n. U. C. 



answering advartisements always wrirf! name 
full address dearly* 



Say you saw it in 

POPULAR MECHANICS 




AERONAUTICAL ENGINEERING &V* w,U b £ 

z year B. 3. Deflm. Cerllded Ad. 

mlnifttutilTE {’uurties. Radio, cte. A rvn'tllltii 
VV rite fDL' Free lElu«Uated Cataio K . 

AERONAUTICAL CvrtinAVrighf Hldg, 

university 13jIZ * ■ i " hi -s i £St: mfti. 



BROOKLYN YMCA TRADE SCHOOL 




Unllmlled Justruetion until yon !□ Mechanical Fre-Eneltfeetmr 
have diaFterwi every part of * D I?Fe?fi] Engine? QOIl Blimef 
Course without additional charge. I □ Dlttcl Pte-Eneineerifig 

Full ■qhn.n rn.ii™*.-,* * □ Aeronautics I pre-tvngllieer'nC 

full shop t.qui imeut t p AvMl0b M^b^ nJc □ Welding 

unexcelled Instruction | a AutoMcchtmlc □ Talking Pictures 
Fireproof Dcirtuitorit.'a, > □ Rerrlgetation □ Air Conditioning 
cin i riur* uAi*r ■ CD Tclevlalon and Radio Merbafik 

D ArobltectUTftl-MaenaulCftl UruflJnn 
interests on coupon to receive | q Mach Inlet n Tool and Die Mating 
free literature. I □ Armature Winding □Electrical 



MAIL COUPON 

1H7 Bedford Are-, Dept. P.M. 
Brooklyn. ,N>w York City. N, Y. 

Name ... . 



A ddre *i. 



18A 



POPULAR MECHANICS 








AIRCRAFT WELDING 

ENGINEERING 



tnitu-ifrY OlfMp OHhttfidtni Dponrtunlllh 
M» jiroperJ.v [Jr.iN~l E r.Mn h-i*rt J*l W*UMn* Ln- 
tlnirri I J }eui.i, VVeldini TtehiiHriiini (J 
I 1 IOI r]L*i. Aircraft WiUd-rri arid Arr WridilOf 

H|ifr*liKi (1 hid-i' h,J I . Irfairu By ftolni-. Kin, 
tysjnTi"! - * Write for fnre 1‘rt-pafc iLlnn- 
lF:ilirl Hrrii t Ifjririi OX A LrU,Q( lud LUtry.' ’ 
Miirta d«*IPr<L 

MiLWAUhee school of c nr intern wo 
a WJ» It, tBOfOWAI A E- 5 UTE . H IIV AUKEE , 111 . 





CARPENTERS, 

Olh«r Construe* 
tlon Men, oc Am* 
bltious Beginners 



FIT YOURSELF QUICKLY AT 
HOME FOR BETTER-PAVING 

CONSTRUCTION JOBS 

Hupwintendeni, Fore mao, HailButor, *'Lc., 
■fin Piifa-tle Works, Scwcp-WfttT — Xian FI-lJ® 
Mikal Ilu Dill rig*. ItrldEt'A, atiil oilier rcntFlrur- 
Llim [irtlvLfltj* nmv ffs'n'lflPUllrrir iralru.'Ml inert- 
I'riii e ■ l-ilI ewiefle llui rtL* WSBiXrtr -a li^inncf 
Jon. , , Lrv-H Trim^H 



SLudcniA- Ccmficale 



for actual work rmL <?n 
1 1 islmin L’l i L Furn I sitiml 
Awurslwl GmdLiutfik, 

Write for Free Booklet. 

CONSTRUCTION ENGINEERS SERVICE 

fees aiSa-PA, Atlanta, Geeryia 




uto-Diesel 



Manlrf rt Nil trade. Auto Mechanics, Dirae-1 iforhaalcH Apr Wridlng\ Ar*tyl«irt 

Weldirie- ctr. Let u* Inn jmi to b* an expert A a to -Dim-El Mrrhnnir and h flu 

arm tTi modern equiprri'nt 
-TrtHtL 



Y” " iret a pc-oH. jek. TJi r r»t to you in rnaaonable. Learn 
illi leola under rxprrii'ncwi injlructn-n. Real riioR Wnrk 



•Stenn hent-rd 



IVmrti and. !•• inrii in our r* ten in fa naiad deirniVMrf - We par rnyi fare id 
lie. For free cktaleR writ® 

Nathalie Auto-Diesel School, Dept. 75 Miahville, Term, 







you can horn at home 
^ MAKE MONEY! HAVE FUN! 

55 crvrnplete- viiy tvr-min a. huiirtrvd.H trf LI I US Lea L I fink. (hr- Lf-sl 
OMl for (reflnDClfo, JlelfiK j'OU draw Et>0'l ^arm-sm; simply, 
mils how 50 eriKidate. $1,00 ixsaljuiid. 




PROFESSIONAL PUBLISH IRS r L At. 

4$ AVENUE i- , NEWARK. N r J, 



Dept. PM-207 



TOOL & DIE 

Ari-ty -A Arc WVLdLug. Body E Fender Repair- IlRCllral Hhop Triinun- 
MiehlKLri'B Oldest i IrfiTOeat Trad* 1 Sieh[in.L T rain Ut'LLl] SJtUaJieil, 



MAKING 

MACHINIST 



Mien l gran ' S Ojflrtt A 

WOLVERINE SCHOOL OF TRADES 

1400 IV. Pert St. pirtroit, Mich. 



Qepl. W-3 



Sc TIRE MAKES $2.00 MAT 

tprlltfTi’. Inns -tvearlua Rubber Sin In Out mf uM mno tire*. Anv 
leruilll nr n itlili. Rl« s.ile lo schools, Ikctorirt. dom. home*. Think 
ni Lin 1 i»hoA(- new fiuidne**. Field lm lour heel, tteaan n. ilile 

Invc'-Lnaeril imd SilU]ilC hand mHhluK fclkli* your local nl-nrit, Write 
•| i lick fii-r rrei' Infomdllnn. Don't lijfrt il HI LIlU LO — lit it L- THI^I 
FflflHlK. *MC, Dept, T 8 620 Me. Mtehioan Avc., Chicauo, III. 



Y°ur Place! in Aviation 




yj f^Vr; li 



S CM 0(0. Of AERQNAOTiCS 



Cantu Eo P PART .1 1C far torlay", * ■ 

t Iwlea of arLitbon eir 



i-i.CHV"r tiwel imijii-.c far 5-imr 

l Ls lei; . S :,-.y Imirr la, . M *r |i . iLir* IE i il ia. 
Arifirfiv-i-iL hy i'. H. C'lrd .Vr-fnivitulr* Aiiikntlfy . If nn- !.■■■« nkf- 
j4nJiCII, I nirrhlfl Clt* .1' '■ • . Witr. |.|i-rc-l,-. ii,,il|.|-. ! u |. i L i P , Lit'liE t 

lerinL — prlvnin prn^fiea fleldt; LT iiie-tt er» tiulildinjt: rlnh. :-iy^ 
darnkll^idn, IcrtO.OOO eirnkitina eii*L:iia hRaR ‘ r A M 

cren (itar^r. Vri. , ahirjj, S*p f. I' Inf Trt» rulitnf. 

CAPTAIN MAXWELL W. ffALFOUFl. Dir«rtc.r 
D,i>i. PMH. Tulsa, Oklahem.t 




Aij:aajrix ruhbaf OrtOld-mafelnE cuLfit maker nerfeet 
flemljlfl muLtii oi pi3L|uta, a ah invt, booi-ondu. 
exp. Molds iddt from (If to 25c each. Rack moLd 
hunflrefl^ of liovelli^t and eifte to sell UR to 
S 1 .OO Jicilceel NO experJcth-n ntCMflilfy. Qutrk 
•tid eaey. Smri prijfllablc burHuoag f M y* U f h<?me 
" ■ - ^ell irt aieros. g-m shops, friend*. r«*nrik. 
rftkd Btanda, by mkLl, Full ot spare time. 
era Handy Book 11 4cid Hat of huyers FREE. Write 

SO-LO WORKS 

DepL K-S27 Cincinnati, Ohio 




TAX£S 



POLK! F 5 



COSTS 



PLANS FOR 

financing 



Become an 
Expert Accountant 

The Profession That Pays 

The demand for $ killed arcountarits ^ — menwha 
really kn*?w their trustiness — is increasing. The 
new nation ill and stain Eceislalion ia rofluirmtf flf 
husincsB — both big and small — much rnore in. inarU'ra 
relating to Auditing, Cost Accounting:, Buftinwfl t^aw, 
Orga.mii.tion, Maiia^em«nL, Finance, Men who prome 
their qualiliriationHi in thia important (kid Rrd pro- 
moted to responsible executive positiong—givtin an 
Opportunity to earn rea! salanea. The ronse from 
|2jO<Xltei 410,000 aycar^even to higher income figures. 

Send for Free BooJe^— 

"Accottntancy^ the Profession that Pays” 

Why lot the cither follow walk away with the hotter 
job, whon right in your own home you may equip 
younwlf for a a p Lund id future ui this profitable grow- 

^reLlmiEiary knowledge oF bpokkeepintr is unnccea- 
paryn Our free bwk on accountancy fully explains 
how wo train you from the ground up, or from whore 
you now are, accord I pe to your individual needa. 
Low coat; uaay terms. 

The facta about the new LaSfcHe trainihg La Ao- 
couotancy and thn opportunities in this highly prof- 
itable field are clearly outlined in a IS-pagc book 
which LaSalle will Bend you fret. 

The man in earnest to get ahead will find this 
coupon a moat profitable aid Ui progress. If you 
have the urge and the will to increajie your income, 
dip and mail the coupon NOW. 



LASALLE EXTENSION UNIVERSITY 

A CORRESPONDENCE INSTITUTION 
DepL Bfi4-I1R Chicago 

I would welcoptie details of the fvTtloi ■ f 
new opportunities in aceuuniinE, t * n- 
Efther with copy of '’Accmm fancy, Q 
the Prnfnagion that Pays," without U 
obligation. 

□ Higlre r Account ancy 

Other LaSalle Opportunit ies: 4 

LlHallO opcim the way lo aticcf-is Ell 
every I ffiportan L field of hrai ms«. J 1 1 n ■ . 
caterl in one cl tbofiddfi bc]uw r , cheek and toad. 

□ RufUitess MaDflfemcDt Dl.n»- Degree of LL,B* 

□ Modern Saleamaashlp P Commercial Law 
□Tralflc Minafiinu-nt PAWern Susloesa Cor- 

□ Railway Accounting respond® nco 

□ IbduttrlBl! Management PFxpeet RoolcJccOplag. 

□ Stenotrwptoy-Scenotypy QC.P.A. Coachlaft 
□ Credit Add Collection Correspond cdCo 




Nsmc 



Present PositioD 



Address 



AUGUST, 1940 



19A 







PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-MtNally Directory 
of Bankers and Bank-Recommended Attorneys, published by Rand-McNally 
& Co*, Chicago, 111.; American Lawyers Annual, Cleveland, Ohio; Bankers 
Service Legal Directory, published by Bankers Service Co. t Boston, Mass,; 
and the Snow-Church Directory Co. Lawyers List, published in New York City, 

WATSON E. COLEMAN; 

REGISTERED PATENT LAWYER WMOnlpfl* | UN, II.Vi 



'PATENT, 




INVENTORS 

PATENT YOUR IDEAS 

SEND P OR FREE BOOK — 



HOW TO OBTAIN A PATENT , w ,-m - 

Written by * Formor MemiHTof the Eiimin- — - 

inf t«rpa (L9£Z-Zt1 of the U.S. Patent Office. 1 
If you went to profit by your idea,, j-ou ihauld 
take ihpl lo apply fw 4 U. 5, Pttrill ’ll; 
once. Your firit step in to jet thi* Fi« Book. Hit* 

■ ntemting j||uitr«t«l book contain* valuable inform n-- 
tion y*kl ihould have. It letli ynu fully how lo obtain a 
nitent on your idea in the quiclce.it way. With tki| Free 
Umk you will ilto receivi a “Record of I riven I Inn 1 '* form on 
which you can entity record your idea. Perron a I and Con- 
fidential Service! Ypuf ci*e wilt he nr-raonaNy handled 
only by a Fienittered Patent Attorney who !■ >1)0 a ForrUrr 
Member of the Examining Carpi of the U. S. PittnlOflica 
All comm uni cations corfidertiiL 

xui ccufw loam fa tm mm wok md record uf rmutidt Fn. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S_ PATENT OFFICE 



Wool worth Bldq., J 5-tli Floor. Dipt. 80-A, New York City I 
MILLER BUILDING, Dept. HQ A. WASHINGTON. D, C. . 
Pin,, uid me pour free B m h. t* OhUIn t Pil«itt,‘ r ntd yeor I 

"RicotiJ «l tnunl bn" form- 

NAME . . i 



ADDRESS. 






Practical Facts You Wilt Want to Know About 



PATENTS 



TRADE MARKS 
COPYRIGHTS 



INVENTORS! 



Thi $ old-established firm 
assures prompt, confidonliaf 
advice concerning patent 
procedure based on *S- years e^perienc* in serving 
thousands at people. You can save time and money 
now by sending for our free booklets. They explain 
steps necessary to obtain a patent and opportunities for 
capitalizing on your idea. All inquiries confidential and 
answered immediately, Write for free books right now. 

• C. A. SNOW & CO. 

Regti teted Patent Attorneys Since 1475 
a 08 Snow Building Washington* D. C. 



i PATENTS— TRADE MARKS 

All cusea submitted given persona] ntteulidD 
Fflrtfl M £f%dence of Conception" tri'H inflriidijitij 
for uite and "Schedule of Government 

and Attorney*' fees ” — FftEEi 

LANCASTER, ALLWINE & ROMMEL 

/'at^nf. f n tr OJ/iVm 

f «£ Bowen^ Bldg. ^ Washington, D. C. j 



Inventions Wanted 

Patented or Unpatented 



We tin ve been H-ucre^sfutly frejlipg invent Eons, 
pa ten led a aid un patented, Hi nee 1921, Write tis, r 
If you have h pmcUufil, useful idea for sale. 

Chartered Institute of American Inventors 

Dept. -I, Barrister Building, Washington, P„ C. 



INVENTORS 



who derive largest; 
profit* knaw and hoed 
, , , . ... certain simple bite vital 

facta before applying for patent*. Our hook. Patent-Sen**. 
pjvcB thus* facts; sent free. Trade Marks— Copyright* 
LACET & LACET, E*|, 1 S& 05 f SL. PL Dqi. 5, ffASHLNGTIMI, 0, C. 



S?J 



INVENTIONS MANUFACTURED AT iOW COST f 



InTviiiimip nirtnuJ** lured in any t :t iity *K»p*, al] T qiuatity, bj old * M 
r>i m‘iIih|i, ■ j :s0 rear* r«p*Ujii>l* ■•«:: r«i|ir i.Vp bru nr-lm uy- f, * 

.. Iimff AUu tavitopini. deT'iiiiiun <<ii«inirp- in*-. mr^ti-liivjkiii^, l 
rl.ll llllirHV Iin-I.ib PfUT-'KlLtK-P. diet, lll'ld'-i. r!-r FREE I'rtUILAU*. (L ”■* 

FREE - tin* rji. ir,p m.iiLp'' jal'.if ran tkiii HYh- Mkr. 

CAE SC ENT TOOL CQ. r DEFT. V-4, CINCINNATI. OHIO 

BUCHSTEIN’S FIBRE LIMB 

Boo! El Ins to Jlum p. er»l . 1 t k id. it rpn a. 

Lortict ftL Bum for ail 
deform! tlte. Fair term#. 

D. BUCH STEIN CO. 

timid Ait Soul*, HlSKjpoltL MiBjfl. 




FOR 
COMFORT 



Speaking 



At home — In snare time, Many overroiBO 
"et a ce-trlRh t r ” tu\ n s*l kuuddruw ainl in- 
Ctvjusu ea m I ng jhj wet. lb lit easy yv ay. w rl f e 
Jo: tree booklet, HowtoWort (Vart- 
tltrs ll'WA H'rJrifJ and rcgulremeotflu 
North AittvHcrn In stltcrt* , Ptpf . 1 UC 
aWi MichliinAv*,, CUItaga, lllinvra 



Earn Cash et Home.* 



Wb p.-in* Ml. M. Ill 74 l«r Al Cf IS.ir Oirp 

S.nujwfrrtpn'gi niLLihnmmxj furi-i-sll m.nii'-rdfl.Jflf liuy 

iiU crcijip:. Sijr FREE nicllliv book EyEJS if your 
■.‘tlRil'r, hum, jpuLiohlo. Eit. leOi. ttitfay. 

Uniter C4-r 3848 Lie4olrt Aw,. Difrt. 300 . 




i To Protect 'Your Inventions! Vikttui 






WidlL 




I I/iV 



Delay* arc clatifiermiR. ami may tie very 
nelly, M y pernonal Brrvlra abeut-eb 
prom ;n finiitiu. sirki c-euF clc-n r-i?. atui a 
mlJilrtoim or expense. I .ninuem \ Hat. you 
BCD! I me :i mode] of dlairlut or tkcH'h 
and dtrn L rfnflnn of JOIJT Invention, and 
*5.00, 1 vrlll make a aeurrh and reoort 



promptly 38 to LtA patent a till I !}■ and ernd 
you a copy of my "S-paite booklet. Of, if 
you pri'Tur to read my nook Let drat, moll 
the anacPed coupon at, once I will also 
Bi.'Ud my “lieeonJ or inveDtlon" form, 
(Over year?. eaperleDCE as a lleiflutcred 
Patent Attorney.; 



L. F. Randolph, 

Please send cue at once, free at charge, your 72 
pads bouLm «vnd “K«ord of Ioveudou" tarn* 



n PERsannL conFioEmmL PHtEm service- 



Si acne . 



A ■!(' 0^5 



20A 



POPULAR MECHANICS 






MBIT BPS ) 



Tan SKINS, Make Up FURS 

Be .1 Taxidermist. Dauklc i^t+r It timing }\ 

ycuolHomt. Mount Bildl, Anl«*lf, P*i*, H*nd« 



and ftsts. 
■Jan, M4K 

fcrrtl 



IVPBli PPIIIV| ^!HP*F!¥ , t| I TWl i ■ * ■ 

. Harp yrmr hunting IrojriiieBi rlerrjrtt* hawi* and 
KE MONET. Muunt tend KnrtP" , -«4'ti T®f frttv*ri. 

BiB^i.rrUr.^ pn-IHn. INVESTIGATE TO PAT. 
rbe f ofi hti »nii i op ivm* pkiu w. is 

r n tb DU VW% Quitiqr,, # „i *gtirtl Jt'l mwfr**- 

Sent! p<"Mnl card TpD flV-Tlii i Mlnu 9t*te JT-M r SOI, 

NO ItTHWi STERN StKDOl Of TAKIDfeHMlTi D^pt 33TG. Omaha. NJflsr. 



STUDY 



ENGINEERING 



AT 

HOME 

Earn a Degree at Hama 
From A Chartered Institution of H It her Learning 
Employers Demand Degree Men Far Ttey Positions 

H D**ro* C«*n*l In ELwfcricnS, Civil, Macbanknl. DruM-Inr. hntiitirlmL Ao- 
twMli™. fttMni, DhivI, Aoroinuwtl- Radio, PtinrturaL, Mivu c. [tid'irtrul, Hick- 
■■■jr. IVtrolT’iri . Mirinr. K.rl'rii?ra(wrj. ftlr 0.'hdiii"imi*. CtarnkaJ Fncih-vriiix: 
ArU: 9citnre«: PhihtMii'hv: Edii< .1 (Mb; I'ubli: Henlih; Modirtl Jurl*i)ri*d«i« ; 

Pj3i-e]i4l>.«F: Siwfobty: PhyiLm; I'iiiimiiljy: r'iiMl.n^ fc'U. S*H*r*: Thculvcr; Lit, 
A.rririlJtllF«: bui-iti.E'M TFjIsi ■■■«: Arrbli.n(ijl4; Ft:ilt^l li-J". PoUHdfd I1HN. I'luMHrsf. 
McKInhy-iMHMlt PFNmtli Call*#*. OH-B PhtMih ff«d r Chlmt 

EARN MORE MONEY 

DnifLl ns Jri-lj* Ofirh Pay S t T V0Q.&35Q,QQ m«nlh. TftalnCiL itnfltfDFil 
a] wiyj In ,li n-inn'D, |,rpni at hnmc In iparc iui-jir-, flicpc rLa rarir 

i 1 n rii?t*irtteiM'y . com men education enou-rh, ■Employment &c‘fvLi L e FREE, 
Write to[la.y far rnmplrte I nf <Frm.n t i uil , N’n oil I ip .it lun. Nt> SaHenrteu. 

MOHNOE INiTHTOTg. frupL A-1QS. Alton, IHioala 

RUPTURED? 

Get Relief This Proven Way 

Why iry to worry aiang with triuaes thit gouge your 
fieeh — prens heavily OH hip* and spine — enlarge dpen- 
ing— fat! to hold rupture* You need the CiUlhE. No 
leg- straps or cutting belta. Automatic adjustable pad 
liolda at real opening- — rnlliwit every Lody pioVe- 
1 [ion l wilt insLaTit increased support In caae of strain. 
Cannot slip whether at w^rk or phis'. bight, Water- 
proof, Can bo worn In bath. Send for amaslng FitKK 
book, '"Advice To RilpUlrad^ and details of Hherul 
truth ful tip-day trial ulTer, AIVu eniioraemerits Tl'ora 
jssmeful txxera in your neighborhood. Write: 

C'LLTHE SONS. Ifepb 3b Bloomfield, New Jersey 



AfSUTf SURE-FIRE WAY 
MUCIflJ iti MAKE MONEY 



SMrt uiiklnp money at once In Him pi ft, ple.&Hanl 
bLiiJnraj. full or part ?lruc. Jliitribula mur ^dQ 
hemae neceiiEttr*. LumlniiEnLart flntday. Sutc- 

lln- premium plan* nn<| h 1 1£ valuable cwitflr adlh 
lull -5 Lite DackiKes sent On ttiil pi mm, Write, 

E. J. MILLS 

1847 Monmouth Ave., Cincinnati. O. 




HMRZINC NEUJ ELECTRIC 



t 



r* 



fULLY 
GUARANTEED 



Plugs Into 
Light Socket 

tiUj IUJ w II A N I> T - 






RETAILS 

ONLY 



iioMpLCfej 



WKLD 



1 

f m 
M 

jiitlf 



rlibF ,3 nr H'cllil 



-tijier^Fjoi Ifcjih LI 4 rtll A,C. cr 
D-tL "inid.il L>Uwr IFF H el> jl-ffi Mll.r: | 'i-' T-i 
j!i--iiT.Ll..T_Lr<,!:,nr, r|>5js htil V’ t-U pi 

ii,ri,nl. Vr.-t j, U‘,y '■tiiinr dliat np« etiilMJfcte 

tmi. u- (.11,1 Hi' "hi *L,s,iiiiiil iou L'.,| rod* — ii ir- 

l/lfl *n.d i/iz". (Jn:f Til'Ll <iljj[i|y LdlFllliljlFat 

vllh, wnl'lifr. C'.miIi.jii^c'J mil tv Ltilfu out, 

n?riniM ftlu.l-Ff i. u llVd bodkM,. Fndi.iUiEJ, i'’ i'- 
ll’’ ■ I «| pr-jillt enjiin*. :■ n> 1 BriH-blaCiy p.El*. 

TjiLc El S S't>lWKLJ> .wl » !ipf« *1 tuU, «p<uteEu 

Eronh lid li L tarlEl. RF.iiiiliLv li LllLl u[ I: |i n-r t '! 
*i:il’T'TL:l, |J, in «t ViJara. Kullj 1 t"-irn|| Li;if«I liv 



\W, 



Rue Ibnifiiti; rw. 



SEND NO MONEY! 

1 1 ; ■ i u . ii J vm Tor tb» ItANblWnLH iF'.iub,iJ 

K ur tlQ'.lne, X-nFniie, IVi'iirk rlnip. \Ihi hy ciu'.-X.-ni. 

Ftorica, rejmlf ■ I ■ |.- t . mr> InniLT. luj tiittb jjy. 



TClid'Or*, till pil'TlF, ]4ucnlHN, l-l 
U l].]l till-',. J" ' 1 1 1 iiii- I : . im 1 11 ,■ _ 
yu-li. rcihitrirtUi with nr I ■ 



rf*. OktIi-t E I A S IF] - 

-■ -m ■ tv# 'if ruiti w 

nit fihtitni. r l 1,^ Lwi-I- 



nr-n ■ :il;r t hln thW ,-knl.i tdiH-it*, I! rvn( i!i i :rlil,~i ! . t- him El 3 VEH- 

VlFEitt I , =J il & >' ■ Iron. 1 -I 1 it 1 |i I dl:lL m':.|i r > imlJ I .J t ll Milt [hi n Miji-I!j | tj 

pUintU' iitih '.rd'-r tu - 

Himrr PRODUCTS CO,. Dwpt, e-nt. Cl nt I nnaln, ahi«. 




68 PAGES OF FACTS FOR 

INVENTORS! 



FREE 



Tf you h,i v ,■ an Idea that will srtvt: Elmo, labor 

or give- idea sure, you owe it to your future to 
find out QUICKLY how you can protect yotir 
rights to it £ Home of the 
world's biggest fortunes 
came from inventions con- 
ceived hy Mr. Average Maty, 
The books shown below 
may prove Invaluable to 
you . . . send for them 

RIGHT NOW t 

YOUR FIRST STEP 

Find out how tJ, H. tlovorn- 
rnent Patent LawR protect 
YOU! We've been helping 
inventors for more than 12 
years right here in Wash- 
ington, Fees are reasonable. 
Write us frankly , , . what 
you say will be held In 
strictest secrecy! 



TO MEN 
_ WITH IDEAS! 

Rooks tell you sim- 
ple steps to take to 
claim your rights; 
kind of sketch or 
model needed; 115 
different mechanical 
movements; how to 
aell your Invention* 

USE COUPON BELOW 




p V I CTO t J . A 

Evans v Co. 



REGISTERED PATENT ATTTS. 
Main Office, 560 J Victor Bldg. 
WASHINGTON* D, C, 

T".- „-•. ■ : i me your trtWfcl, "'t'fttent Prftt«ll6ii" ami 

111" <j ~ -Ll .ill Invent icn" m cob! or obllix- 

Uujj. 



NAME. 

ADDREKS 

PLACE AND STATE,— 




AVIATION WantsMure 

i LINCOLN 



TRAIN E E) JV1 E HJ 



>u Open 

are calUa^ via cl us LINCOLN GOVERNMENT 

APPROVED SCHOOL for more trained men. 

225 Graduates n^rewtly dartd, Opporluititici fur 
many more- TRAIN FOR PILOT’S POSITION. 

Airlines ridlinj? for !i«li-iir«r-e<i train Lid Filets'. 

Training centers caking on us for I'lLght Insfruo 
tuns. Lin tioli] 'a Primary and Advanced Flight 
Training, Government Approved, prepares for 
Gov't. rtntl r*'9p'^l«ible flying n4tflitiun. Large fleet 

of Tfaining P Ittiafl TRAIN FOR AN A I RUNE MECHAN- 
ICS P'OSITtON. Governmont Approved Training prepare* 
fur Gov't, ft -a tings nod immediate employment a a Airline 
Maintenance Mechanic, Bbort term couroea pro pare for job 
in Airplane Factory. BE AN AERONAUTICAL ENGINEER. 
Learn to ilesiun and build A irplmnefl Our Altident* getting 
ndual CXtHfrifiTteo. big demand fur 
Engiaeere NOW fS THE TIME 
TO TRAIN for Aviation, QnpGr* 
tuhitiEH the heat they've ever been, 
fiiwid PayT Rapid advancement. Our 
Placement Department, [jgmstmg 
Graduates into fine posit ions. Now 
offering Fart-tirrm enjployment for 
board and ronrEi while ia training. 
Act quifkly MAIL COUPON NOW 
for information. 




LINCOLN AERONAUTICAL 
LINCOLN AIRPLANE A 
STS Aircraft Bufldlrt? 



INSTITUTE, (INC.) 
FLYING SCHOOL DIVISION 
Lincoln, Kobrnka 



['ii like (a grr ri’-arty for a jnl> In AvjaEton Just anon I «»> 

I'luii’L ru^lt cuiltpti'li] iLirorn.Lti.tLgn jlIjU'ji l.ino.>l.i TrulnLn^,. 



i i 

n. 



s amt: . . 

APDhkiis 
t?tTV 



AUE >■ - 



irt'ArE " 
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See it! 



Every of>er&tor aud mechanic needs 
AU17D.S NKW AUTO GTJ tDE. Tbie book nave?. time* money und 
ffOTry, Highly endurstsd. It ptf^PUtR, the whnle subject of auto mb* 
rbanlra; I - B-ftsLc principled, 2 — < " instruct ion, 3— “Operation, 4— 
Service, 5 — Kf'pair, Lastly undaTtMCL 1500 pag** — Ifi*Q Illus- 

tration;! allowing inside vlpru of mod cm oars, trucks anil bu^ca 
with InstnurtLons Ictf ail service Jobs. UleMl UngEneg fully treated; 

M fully illustrated. To 6« TNi hUdinct tar YourrtU Simply 
Jrm Fill fn and Mail Coupon Today. 

COMPLETE * PAY ONLY $1* A MONTH <- 



THEO. AUDEL & CO„ 49 WEST 23rd STREET. NEW YORK 

, I*., .1 paid A I .HE LS NEW A llil'Ml Uil i.K iaEMDE f}-ii for inn , 

Hipl _ _ . 

ly until pQjcnaiMi prlcD of 4-J. is t-njJ. ’Otherwise . I will rtturn it bo rmi pnjnurtlri 



mhiH me 
tjan. If! 



■ri ccid< i« k r-rp I t , I y ill rend jrwj frl within T dsyii ; then remit SI i ■’.■jr c ti- 



Kurt ., .. 

Addretfl _. ^ - — — - — - — - — ^ 

. Pil 

aolBfon . - . > . ~ _ — „ . — 
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f UPPRElf ED 

KNOWLEDGE 
OF THE AGES 



. '* L-” r V ■ Mf' v 

^ r hat sti-ingr powers did ihr fifTil? 
incitmi pfitiw? Where hu the 
Kottree uf knowledge that made it pOwlbEr for 
them to perform iniriflri* Were there pro. 
found Htreii burned with ancient libruiri, 
or are ibry buiinj beneath crumbling Temple 
walla? These hjk men &f the past knew the 
mpsteriei of life, and personal power. Thu 
WLidarn if not tent — .ir 1* withheld from the 
m4 w It if offered freely TO YOU if, with 
■n open mind, you m*h to step our of 
(he rut of inonoianmu eeitteoce and 
MASTER YOUR LIFE. 

THlf FREE &QOK 

Man's intorerance has at times iwcpt hij 
aehjei rments from the fift of the earth, yet 
«ntt brotherhoods hare preserved ihn sac- 
red w'tidom of the ages. The Roiirmtiicii. 
one of rhete ancient brotherhoods, INVITE 
YOU to write and secure a free <opy of "The 
Secret Heritage.'' 1 If will point out how- you 
tnay receive a^old truths. You can learn 
to MAKE YOUR LIFE ANEW— the 

fulfillment of your ideals flwijjj. 

jroei. Add rtsi : £ 

Scribe C-M.B, 

.The R osicrucians 

;.1 ^ AMORC^ 

t- SAM JOSE, CALIFORNIA 

Th* IwdicfliL.kJla art NOT a yt-lleluLm nrr*AiM.tb.4l 

tVfc. -a- 1 " I m » _ j*. — a 

A 



iron Need 
this 
Bo«k 



•IUST 
OUT! 



TRI-STATE COLLEGE 



ENGINEERING DEGREE IN 2 YEARS 



C.jLirses in Civil, Electrical, Mechanical. C-i'.tmicaJ, 
AefcUaulical, Radio Engineering. Tbe Mechanical 
course includes Diesel Engineering Air Condition tag 
and Refrigeration. Essential? ai engineering train- 
ing included and RDn-eileJItial* eiiirdnuted. Tri-State 

f raduaLei in Radio Engineering can com pie I e lie 
.Lectric;-| course in 24 weeks. Jl. S, Degree granted 
upon completion of course. For ambitious, earnest 
B[ LJ dents, Special Preparatory Department for lho« 
who lack required high school Wort. Graduate! 
Compete succetiEully with ihuK of 4-ycar ichoois. 



Technical instruction at 
lowest cost snd in least 
time consistent with thorough training. 

Intensive instruction in accord with individual abiJiljn 
Courses a|iii in Jlusiness Administration and Ace., mot- 
ilig. Also short. diploma courier [j6 week?) in Sur- 
veying, Drafting, Students front all parts cf tW 
World. Tri-Stale graduate? make good. Tulticui, 
living costs low. Enter September, January, March, 
June. Wriie /pr catalog. 480 Colltgo Av*. r 
Angola^ (ncf. 



REFRIGERATION 

TEXTBOOK FOR HOME STUDY 



HOW TO FIX ANY REFRIGERATOR 

Lcam riulciiJy Pffp^rtlly aciviee all or i-n-rrlKT-rn-- 

inn. C(’t Inin hlMU-paymt. JiUiTvM mg. ■nwney-makln^ 
■■■.■frrfc. TllSfl new renta^kalfly complete hemk, prcim rt“J 
(nr pnrtlral will jslve jm»u all the training nee.lei.l- 

ruge :i I Lh‘t [Sine rrf useful. en>y to under-,! men] larLc. 
rhilria, illUrtliTillf., nn, find actual re^aLr hints. A e..,ra- 
t'll'ie " K eoi-ir^e" In ino.n-rn re m.stv ration. IDJO e^Ullon, 

REDUCED PRICE— I BOOKS FOR £1.00 

i Inter today arid tret tics Id vs A 3 tlO pane A1H CdlflM 1 
CIGHING MANUAL free, i x 11 Kt.J Roth hooK^ 
fiu’ n-ntv Kl-OO, firral lsaraain for you. &fl.t Lapfat-llon 
gunranleecf or mortvy beek. 

AMAZING LIMITED OFFER— WHITE TODAT 

Sviid un|y .IJHJ js. osrmjl etc riymcnt fiir Iwth luri;. 

No utiier paymeijt tmldoo a 



Ijt^ks, Weight, □- ll.H 

r.-w dsti fur | K’.^ui Bf« . 



An*wrr now. 



SUPREME PUgLICATlONS 



27ZT W. lath Street 
Boom 231, Ciiicayu, Ut. 



TOOL & DIE 



MAKING 

DESIGNING 

Maehln'iKtis Trade. Mfl.rt.lnr prafltnfi arid l*c»i^n. Prar[Lnil ftbnp train, 
frag hi tilt wnrura lisdU?.lHfll center. WfiLe LfKlay l^ir full inf^rnUKldn, 

M1TIOHKL SCHOOL OF MECHANFCAL TRADES 
Ofpt, 20 GSR W. Lake St. Chrcigs, 111 . 



AVIATION NEEDS YOU 

Prepare ynurscil With a license aa airplane tucchank, en> 
tync rocebanic. pilptj crcngtOccT. Live and ?rudy with 
n fiw gfL>up i?J oiun, at a great yuvermnent-apprertfed 
college, on a mjle-Lvidc airpGn. Benefit by single, low 
tuitiun and pleasant, inej. pensive ^cconiEOcbiions, 
WRITE TO DAT FOR TOUR FREE CATALOG. 

LEWIS SCHOOL OF AERONAUTICS 

DEPT- J LCCKFORT, IL L. 



EARN A 



DEGREE 



AT HOME 



From A Chartered Institution of Higher Learning 
Em.plpj.frg Kow Demand Cclltgt Qtiductn With btgrtn 

M D^f** CwKIt If> Arl»L .' i (Knrn‘.; Ph.liuiK-.pfcy I S..I ’ irrillun | ISlfc-li^ litulth; 

J WEjpriid«i>:-c; Pi yr be butra*; ^DL'kikiKy I B byw«; dwinlfl^f I CnwDf.r: l^L 
s-rfnem; Tlw^lotiji Liw: H ujuicfl? TnbJHiiLi ; Am* Tint m *3 HE-LiiKtirc*; ApMid;iin; 
KlaiTt4a-u-.il, «Iirit 8 Mw hrmif nJ, Dn-Fi-iap;. ATciiit^ntifniJa A ■ ttn-n-. i> i.! yl-.Ssc-u.eu, p i* « h, 
A i?r i ? oii u y r ■!, Rhdio. Str u-?4ictu. 1. Industrial- , I'nij-nln-uFJi, aiiKiinj^ Mnrmt, 

MefrlE-EnitKin, Air Caxi JJ lid fiiai r CJicsiiicuJ Eji#: H i«ThnK. Jsiyaitr.Hl Llri)t 4 _ 4 urLened. 
McKimty-RtfitnH Ctlrdllllf Ctikf*. Sheridan Ronitb ChNii* 



FORGE AHEAD 



w 3 (h tl>o ThliifcLtl-ff A 3 p 3 ifll<CI, ,J rsa*llV lirbw” KhtrfV ein lo w-M 

Ddvpnermcnt ihrmth Mplf-diseov^ry, orttippi «ty» peTsanmiiy aud hatnu 
tridiilup. rrck' booklet* 

SELF ADVANCEMENT I NS-TITLITE, 0 QJ Fern St-, Ph i tade Iph la 



> ; r Tv- 



POPULAR MECHANICS 







Advertisements in this section, 3S cents per word, edcti insertion, minimum 10 words, pay-abU* in advance 
To be in&erted under proper classification in September issue, copy should be in our office July 8th 

September issue on sale August 1st 

Popular Mechanics Magazine, 20ft East Ontario Street, Chicago, Illinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanics, Chico go, tit. 

CintJemfn: For two years I have: constantly i ised your Classi- 
fied Section with on ad costing $7.00 a month. The returns from 
this ad nets the company a little better than $1,30C.OO a year. 
! heh&ee this to he a rcmurkahle record, and should appeal to 
anyone interested in a material porn, whether it bt reading these 
columns or advertising therein . We have o/so made a study of the 
individuals who read your magazine, and hove found people in all 
ujuthx of life (aha ore mainJy interested in tfduancernenf* and are 
restricted fo a very high clientele „ 



t Orlgi nal tetter on 
me in our ortcei 



Sincerely yours, 

BEGLEY SPEC l ALT Y COMPANY 



AUTOMOBILES— MIDGET CARS 



MIDGET And me torsC OPter wheels, 
axles, IbFktL motors. dutches, braked , 
plans. budding kits. etc. Circulars free. 
Catalog with plans, 10c. New List us*4 
motors, midgets. parts. 30c. Shipps Midg- 
ets. B-CUt &43- H. Zanesville, Ohio . 

NEW Fifth edition Automobile Racing 
Book. Tells how to btllld din track bad Lea, 
frames, engines. accord- 1 ', superchargera, 
mlo*. formula, pit ns, stock ctiivctiioDi, 
roadster racing, fast Fords. SI. 00 postpaid 
Si. 15 COD, Ray Kum, Department 20. 
Mb rhs onvljle, CLncinuail. OtllO. 

DON'T J, Qo wrong' ' on used cars. 30 
genuine tips— tests that never fail (1.00. 
Satisfactory of money refunded Touj 

GorSki. 189 Semel Are. , Garfield N. J. 

professional Midget rawra. two- 
passenger roads-terst,, midget motorcycles, 
motorccooters- Guaranteed motors, wheels. 
part 1 ' Plans, Handbook cuttuluM"9 , n Illus- 
trations — 20c. Midwest, NOS laSft-CC. 

C hicag o „ 

ONE Maa (ova And atecra two cars. With 
Erh.iup Tow-Er. No connection to steer, 
in*. Uncutmv demonstration. Distribu- 
tors wanted. Schaap Company, Brooklyn , 

New York. 

ALUMINUM A Hoy Piston*, automotive, 
aviation, diesel. Indus trial marine, midg- 
et. model, motorcycle, outboard. Finished 
or semi Judson Mfg. Co.. Hedge and Gib 

lingham Phlladclollla, Fenna, 

AUTOMOBILE Superchargers *3. Guar- 
anteed mileage Increase 3Db 1 power 1H. 
University Of Detroit teat Any cart give 
make, year. Wrench installs IS minutes. 
John Hanley. Manufacturer, 5719 Lnriiae, 
Detroit, Mich, 



AUTO SUPPLIES AND EQUIPMENT 



TOURING Mountains'? OUT new altb 
meters indicate height. 13.VH. Air Trans- 

port, G ard eri City. N . Y 

FREE Bargain catalogue auto supplies., 
tires, tubes, tools, garage, shop, service 
station equipment. For dealers Pulv. 
American. 1211 Bedford A'-e.. Brooklyn. 

N. ¥, 

BARGAINS — Welders, compressors, but- 
tery chargers, eftr wa.Kh.er3, Liberal trial, 
terms Write Hobart Equipment. Bos 

M-8403, Troy, Oh i o. 

manufacture My motor tune mo oil 
under jrcur label Real proposition. 

Scholar, 5 ^7 Mel rose. Chicago. 

NEW Invention, re-usss unbar ned gaaeg, 
increases mileage, power and acceleration., 
Removes carbon, saves oil. 30 day trial 
offer. Salesmen wanted. Multi-Matte, 

281 1 .h Giiiham, Kansa s C ity. Mo. 

i&4o lONITTON Supercharger. E. G. 

g-ntes A: Mfg- Co, N ew _Y0£k, 

PLATING Outfits for auto parts Con- 
nect to a battery. No tanks used. Free 
particulars and proof a. Gunmetal Go,, 
Aye. J. Decatur, III. 



PISTON Rings Multiple steel seal de- 
sign. Quick seating, stops oLl pumping. 
Far a LI car^ and trucks. Scad for circular. 
Platon King aale^ Co,. tm22 west Lake 
street. Chic ago. _ 

"PUNCTURESEAL" Automobile tires 
l&c. $e]fsea|Lng. Particulars, O. GcrWln, 
Fairvlew, Oklahoma. 



auto trailer a 



READY Now— Flans for nine new Jim 
Diihtly Trailers Including 6 modern house 
•trailers, sports, tent and utility trailers. 
The most complete line ever announced. 
All have Latest features of construct I &h, 
easy and economical la build Bend for 
circular auiick. Jim DsmdV. BOS 125- A, 
Wausau. WlA _ 

JUST GET the press. "New Edition of 
Trailer Bui Idct* Manual and Catalog of 
Parts. BUBPltesi and Equipment-’" Rush 25r 
coin for this big value book that tells all 
about trailer building line! .shows you 
America's largest line of trailer warts- at 
the lowest prices Trailer Supply Co., 
ili-A Fulton St,. Wausau, Wls. 



MQTOhI'^FLKH. BiCTf.'LEH, MOTOR 
SCOOTERS AND SUPPLIES 



ALLOY Fjstana £3 00 — Harley. Indian, 
Henderson Excelsior. Cleveland. Cylinder 
arlndiiui. rings, bearings, gaskets, Clullfui. 
ftoroekcls. helmets, goggles, accessories, 
■parts new and used for less, Catalogue 
and wings pin 10c. Ballak. 911 N, 0th. 
81. Loui s, Mo. 

BUILD Fewer acoaters. midget cars. We 
supply tires-, wheels, motors. Lowest 
wriLfs. Scud lDc ror plans. l-l v . Buiid-ur- 
own l>r Vices, Dept, fl-A. 53G North Park- 
*Mt, C hi cago. 

“WHIZZER" BIO'ClC motor. Quiet, de- 
pendable. 4 -cycle. I?;, h. n., motorcycle tvue 
crankcase. Bicycle structure not weakened, 
Center ul grkVttV UnOtuLtigcd. Spring ulc- 
tor sUAOirrUsL&n cllmLnatiW vibration. Any- 
one can instu LI one hour. Further infor- 
mation. and neareit Place to sec. write 
Breenc -Taylor Fnglnec^rlng Coruoration, 
GSohj McKinLy. Los apsc lea. Cft h futnia . 

MOTORCYCLISTS. Let's gel ncounliit- 
ed. We can save von monev on uurw and 
necessaries. List and details free, 'f'rian- 
Kb. '._ I lls Waa hington. Ciic caao. 

BUILD SeasatlonaE. clutch -operated, 
molurseouter speedster In record limn with 
uur factor V' ilnhhetl klLr. Roekbottom 
prices— fork 53.55. etc. Complete ulahA. 
literature, tDe, Zijnscoot. 3022-0 North 
Trqy, ■Qhi-cago, 

MCri'ORBCOOTEItS, Now la the time to 
buy. low cost, free literature. Star Put Put 
Co., Bremen, Indiana. 



MOTORIZED Vehicles. Build scooters, 
sport plane, conversion. mldKeU. etc. Big 
bonk SI 0,1. Circular. Hamm Mi: tat Prod- 
ucts, 195 Bdyd, Oshkosh, Wls. 



MOTORSCOOTERB. Midget cars? Eas- 
ili- built. Complete eliins and liter a In rr 
on whiN.d.v. tires, motors , etc., idc, llan- 
rndk ers. Mason tow n Penna 

SAt'p 70 'f , Thousands assembling own 
Comet motors cooler I We supply parts, 
tlrefi, engines Literature, drawing life. 
Gomel Cycle Cornua Iiv. Eos 3032. MBdisoh. 

w iMcmta. 

' MOTORCYCLE. Farts, necessaries. Moat 
complete stock. New und used. We spe- 
cialize on man orders. What do you need? 
35 page catalog LOe Whitman Motorcvclfr 
&, Supply Co,, 405-9 Southwest Blvd- , Nap- 
jsas CUy. Mb. . 

MOTORCYCLE liareaip.?. lowest prices, 
bargain sheets for stamp. Motorcycle ftC- 
cessuriDH. Ftochestei r Harlem Davidson 
Caro,. 129 W. Main St.. Hocbegter. N. Y. 

BICYCLE Upton. Pmh-a-BlU outboard 
motor, cm Lip I Pie With pneumatic tire, ready 
to attach, Di.-pt. P. Rich burn L'amonm, 
Aurora, Missouri. 

MdrORCYCLES. RcCbhdJIJQhed, NtW^ 
used, parti and accessories. All makes. 
Large stock, iiargafns, Illustrated cata- 
log. 15c Indian Motorcycle Bates. Kansas 
GSty. Mu. 



AVIATION 



PROPELLER Bpecial Umttefl etl types, 
save 50^. price ll^t free Aircooled Ford A 
conversion diagrams, instructions, illus- 
urab-d light blam.' ILtcrAIute. including 
flving manual, 25c. Standard Aero- craft. 
Ft. Worth, Te xas. 

PROPELLERS — All type*, world's l»nr- 

est pruDcller catalog 10c. Banks Propellers, 
Love Field. Du lias . TcsaE. 

100 AIRPLANES 345 Up. Terms. Lo- 
cated everywhere New summer directory 
25c. Used Atreruit Pt recto ry. Athens, O. 

AKRONAUTXXT — Certified . home study, 
contains best knowledite, 2&c coin brlnas 
samples. Box 076, Santa Monica, Calif. 

PROPELLERS-. All &ll ctnoled conversion 
oarts 523. 5Q Makers of famous American 
Flea shin, Descriptive literature 25c. 
U ni ve r.;n 1 A ircr at t C o , Ft Worth, Texa s. 

AIRCRAFT Factory system tralniiiH In 
the worlds airplane manufacturing cen- 
ter, Tt-h .separate succLalUcd courses tbut 
qualify for employment. Thousands need- 
ed. Free placement. Warren School, old- 
est In the West. Olive at 10th. Los An- 
geles. 



GET Into aviation! Train now at this 
Lincoln Acroiiiiuticrt! institute lor respon- 
sible position as aerpnauDcal engineer, air 
transport pilot, aviation mechanic or air- 
eraft ^heet metal craftsman. Good Jobs 
own! Bie monev pit Id 1 We assist gradu- 
ates in locating Dosi items. Fart It me em- 
ployment lor board and room while in 
training. Write today far information. 
Lincoln Aeronautical Institute, (Inc 1. Lin- 
coln A. Lr plane * Flvinsc School Division, 
I 200 T Aircraft Building. Lincoln. Nebraska. 
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PROPELLERS For airplane* . Meda. n.'<?- 
sled bluetuNli IS. supplies Catalog dime. 

Lor^nEfn Trope tiers, Niles. Michigan. 

LEARN To An Irco. Folder. dime. 

Ohm ever. Tid* 39 1. Ri'imMftPfld N. Y 

AVIATION Apprentice® — Ai r mi tided 
idtlQK men Interested in training lor en- 
tering flvifl.Uon iui apprentice see ad OH 
pfiee 35 A. 



AIR CONDITIONING 



dealers amid Mr conditioning attic 
ventilating outfit.®. Send 10c for wholesale 
catalog electric motors, at Ik fan blades- 
bvflrilfig Sc IS, varl-suced pul le vs E \ !.i-3Cii£3rifc - 
live cooler Dumps 75c, in inch 1 20 a.c. 
motor fan blade combination $1 75. Other 
bargains. CMCO, Hit Washington, Cbt- 
CMHL 

AIR Condition your home yourself t Low 
cost Our complete blueprints, plans and 
^lmifica Lions lor rvurm air furnaces shows 
h<m. Sent postpaid *1 .OO. Satisfaction 
cuaranr.erd cr money bock. eipmc Engi- 
neering Co.. Monroe. Michigan. 



RATTEltlES. GENERATORS, ETC. 



WRITE Klmley. 1271 E. FarrY, Buffalo, 
n, v, Miniature storage bn tier les- pen era - 
tors. 

AC Electricity with Katollxht plants and 
generators $44 50 upwards. Kmolipht. 

I nr. Man b ate. Minnesota. 

WINDING Data 200 late automotive 
armauim $].eh&. Sabina Armature Works. 

Peebles . Qhjp, 

EDISON Lifetime storage batteries lor 
light and power, Eliminate:, acid battery 
diseases. Limp guarantee. All kinds re- 
but] t generatin p plants, motors, and mis- 
cellaneous article® At bargain prices. Free 
IntcteaLinF literature, T. Hawlev Smith 

CO. . Crotun Falk. N Y. 

Soo WATT Alternating generators $23.5-0. 
'l cylinder eompre*s:(irs with 1 r horse re- 
ptiLsion induction alternating motor $10.75. 
Sutler Electric Co., 13S5 Milwaukee, Chi- 

mtai _ 

Edison sTorase batteries tor light - 
pPWer systems. Non-acid. -Oder less, fif- 
teen year life. Five year unconditional 
guarantee. Bargains In complete lighting 
systems. Low prices. Free illustrated lit- 
erature. “See- .fay Battery to,, ster- 
line Ave.. Yonkers, N, Y. 



PLUMBING AND HEATING 



one Look! it's ali itmired out. Amount 
oi .®team or hot water heating required for 
any room or building Plan 5Uc, Kramer 
Ufa 1 . Co,, BOX 19 16 . Tu lsa. Oklahoma. 

BTOkekS — Ypur automatic fireman. 
Lowest u rices. Terms. Vu cid erpoOl . Spring- 
field. Ohio. 



ELECT R 1 CAL SUP PLIES— Et| T 1 PM ENT 



F-LECTRO-SCRlIiB: Electric pencil. 

Write® -engraves all metals $t M. Beyer 
Mfg., 4515-H Cottage Prove. ChicagO. 

JPKICELIST Motors- grinders; drill® l 
fans; home Workshop tools; paint spray- 
ers: portable workshop. RrbuLll motors, 
write tor codv, Mailorder Electric. 713 
Bour h Dearharn, Chicago, 

DEALERS— Lowest, prices— Stowers, con- 
Irols, coolmp CO. I s . coolers, motors, gas 
and oi] burners, furnaces. Bigg.® Supply, 
Lincoln. N t'br. 

BANKRUPT Public address apparatus, 
speakers, kinplinth. ft L Salvage sale. 70'/ 
diaecmnt. Send ror |j®t Electrical salvage 
Company, Lincoln. Nctara ® k a . 

FLUORESCENT AC daylight lighting 
lor desk; o3b.ee; windows; home. Latest 
serration. 50'. discount. Literature free. 
McOfv Radio. F-3H, K uri 1 ^ CiJ v . Mo. 

ELECTRIC Engraver. rn graves hardest 
fiU-i'l. deeply. Sl.C-HJ Hudson Eli gravers. 
East SrracuK. N. Y, 



Yt E L 1J INC— tiOL DURING— PLA T ING 



BUILD 2QQA A-C welder for $10. Gibers 
cost lfs»— no Windln-M. Pinna Sl.M. Infor- 
mal inn dime, m-roJiit Flontric Products. 
Belief cm taj_ne , pblo, 

WE .MLoket plato pistols, telephone uu rt-s , 
cte^ Glo ba Company, Fltzeorald, Oa . 

iOD AMPERE A,C. arc weldor wound 
with asbestos co\wrd wLrc and afibastoa 
insulftllrm. bum-dut Droof. 1‘ully itunrHii- 

iei d comoleto fill flcee$s<irJejs -Quorate* 

110 volts. $35. DO f.o b. Naw r York. Trans - 
Termer Supply Co.. ?45 Kent A' l.. Brook- 
lyn, N. Y. 



.rsAitGAiNN, Drjnon5trat<ir arc welders, 
gasoline' and Electric drive. Liberal trial, 
cos* terms. Write Hobart Welder Ex- 
Ch unite Tloi G4f>2. Trov, Ohio. 

ARC-WELDER Plans each, Build 

vour own from Dodire generators, y chide 
motors, light plant generators. Welders 
Club. AeB-19433 M-Murt. ChkaRO. For 

gate : Ve hicle motors. $30 ,00 a nd up. 

ACETYLENE Welding oulJlts.. 536, 56; 
electric welders. $6t3.25: Easy-pa vment 

utaii. Superior Osp-AcelylMt, Hamiiion, 

omo. 

WELDERS. New and used. Write Lin- 
coln Electric Com pa ny, Cleveland Ohio 
A.t. Welders, plans , material Free lit- 
erature;. Holgcrs on's Service, Canton, Kas, 



ENGINES. MOTORS. DYNAMOS 



ELECTRIC Motors. *4 h.p, $IG 50. 1 h.p. 
sik.iu. 2 h.p. ss.i.fMJ, ottnyrs 1 . to 5ft h,n. 
Motors and machinery bo-iighf pold, ex- 
changed. Temps Brother®, 500 Myrtle 

Ave.. Brooklyn. New York. 

BARGAINS — Welders, elect roulatlng. 
nnDtor generators, guaranteed. liberal 
terms. Write Hobart®, Bck M-fi-iUl, Trpy. 
Ohio 

AL.TERN aT'INCj And direct current nen- 
rrsilOrS. inOlora, Converter®: bargam prices, 
state your needs. ■Queen City Electric. 510 

south Californ ia , Cbica-go. 

WINDING Data 5S00 motors., growlers, 
teat trunsformers. 41.00. Sabina Armature 
Work®. Fee ble. OliiO.. 

ALTERNATING. U Horse, HO volt, ih- 
cj action motors. Rebuilt, guaranteed. $7.25. 
WJlmot Auto Supply. Z34T St. Paul Ave., 
Chicago. 

SMALL Elect, mo tar®, with flexible 
i-tUklls $Jt ^r> po&tpnii McConnell, lftlO 

Y.(\ eewnotl 1 1 a chi v . W is. 

BARGAIN— U Up. niofor®. 6ft cycle. 1 
nliQsc. 110 ','oLt. like nfw. guaranteed. $7 4ft. 
Send check to Erie Electric Motor Co,. 1 20 

Church. Buffalo. N, Y. 

AIR Compreasnrs tS.W: 7x2 

$7.00; 2'vjt2 56 00: electric dull® 1 i in, 
S5.es. Free I older. National. 1915 S, 
State. Chicago, 



MACHINERY. TOOLS AND SUPPLIES 



lawn Mower siiareener, Patented ef- 
ficient hand tool designed for one purpose 
(■nlv. Sbarm'-ilK both station arv and rotary 
blades. Mailed Pi'esjaid. a'ith full direo- 
tsons JI.IAS. McKittrfck NUe. Co.. Eiift- 

duflky, Ohio. 

LATHES- We hnVC ft few bargain.® in 
if Lightly used lathe®. 3" to m lr swing. 
Write for August Blue LL®t. Scir:h Rend 
Lathe Works. 454 E Madison fit.. South 

Bend, Infl. 

BUILD YOUt owb machine tool®- Catt- 
irigs o:ui bine prints at nominal cost. Send 
iftc fur 2 color 29 page catalog. 54 nrinta 
covering 12 metal-working project®. SI. 5ft. 
23 prints covering 6 wood- working proj- 
ects. 11.00, LcwJa Machine Tool Co., Dept. 
M-B. I OOP Alhambra Ave. . Los Angel a. 
VENEER PrcsE-e®. A LI metal, j'&fder. 

Ublilee Pre^Qg. R bCk Hill, s. c, 

WE Pay cash fur precision, machine tool®, 
gouges, niLcrometor®. instrument®. Arcade 

El ectr ic. Frce no rt. N. Y. 

SACRIFICE Sale best make new machine 
wood bits. |,V' d:a. shar.k 3 JF ieuKth 
flute. Set Of 5 >i" to [ j" 32.0ft. Sec o[ ft 
V J to $4. IS. Set of 13 V to 1" 
$7.00, Size® to 2 a ft" in stock, Send for 
tool bargain catalog, endc^i- 6c iK^tiUce, 
TrftVcrt Tool Company. 2G4 Jackson Ate- 

iuie, Long Island C ity. N. Y. 

IT'iS" WILLARD Lathe with flap. No, 
2 Pratt Whitney hand milling machine, 
lour step COHO drive, write tur lull par- 
ticulars. Cincinnati Machinery & Supply 
Company T 2 IT E. Second St-. Cincinnati 

Ohio. 

6 FT, Flexible shaft mounted Oil '? horse 
alternating motor Slft.iO. Butler EluetrlO 
Com pany .. ESflj Milwa uke e. Ch ic ago. 

DRILL Gripdtug attach mctu, PrlcE 
$7.55. Used with bench grinder. Litera- 
ture on rcaucst, A Do dealer®, ®ale$Rien 
wauled, Tnictor-Lite Co.. Sidney, Iowa, 

BOATS, OUTBOARD AIOTORA. ETC. 



new Jnhnaon outboard iMirta. Di®tount. 
Give motor number. Indian Motors. 022 
East Gra nd , Pcs M oi no® , Iowa. 

EASY Built kayak®— inboard?— butbflftrdk 
— -tow boats. Complete kits. Free catalog. 
K*Vftk Boat; 1 54- K East. IJflth. New Yo^k. 

KAYAKS r Comolete 12' kit Mft.OM Big 
value I Playaks. Dedham. Mas®. 



BOAT Pumps, cadmium plated, !& gft], 
per iTiinutr.' 41.35, BrU^s. H gal. per min- 
ute S2.Sft. H A: R Manufacturing CTom- 

puny. Fort Wayne, Indian ®. 

KAYAKS. Outboards, Rowboat®, Weld- 
weed ready-cut klta, CstalOK. Crc -Craft 
Boats. Dept F. MilLbur u. New Jersey, 

I3 r PLYWOOD One desnin fast putboard 
plans. Jpne Rudder 35c. Free cuial pie boat- 
building pifln®. Rudder, 15 Murray BL, 

New' Yor k. 

BUILD ElectTie OULtward from automo- 
bito generator. Smooth— uliLfl. Use® car 
battery. Complete plan.® iftc. LeJn- Mau- 
IlfftClurlng, 547 LeJav Building, MimieaP- 

oil®. Minn. 

GREA'l EST Values ever olTercd fn re- 
built and new outboard motor®, boats, ma- 
L'lne equipment. Chicago s oldo.st iargeiil 
deah-r puarantcea aatblftctlon. 5c stamp 
brings barcain list Masters <te Son. 803 

Nurlh Clark. Chicag o. 

BUILD A boaUhl' the Welch System. Use 
Welch Ready Cut Fart*. Bond ifle Tar 
Ambriru's flnrist boat car.ajng, RoftU of 
man? types. Every thing fnr butldliiE 
oquipnsn* or VePatriliK troal®. Welch. Bnaf 
Com pany, S[at|t.i,n K-l Milwaukee. Wi®. 
SEE The Cleveland Baal Blueprint Com - 

pane display ua . uaae 12 -ga. 

SELL National ly -famous outboard mo- 
tor.®, Write today for money- making deal- 
er pr cipo® itiorj Power Associates. Box 

5&l x. Wilmington, Del, 

SPEEDOMETERS For outboard linaTs 
Two modej.®— 0-35 lilbh., 10-55 mph. $6.55 
each. Write fpr folder. Arhirt Meter Ca. 

*-> 0 (j i ■ nwoad Rjt' Vu r ■ Jj| ;; ■ . r 1 ,?. , : rv . J 

I'Ok b-Mercurr-Zeph vr muriiic convcr- 
sionr. Catalog liic. Lehman EmUiieering 

Corn im nv. Dep t. D. Newark. N. J. 

MARINE Power — Easily convert any 
Ford motor I domestic and foreign.! with 
OscP parts and kit®. Complete Catalogue 
25c (coin). Ovmithscn, 3£44 Lawrence St.. 

Fh-ilt-ide lph ift. P Cnna. 

OUTBOARD® — Save Ik. Good used 
parts, all make® and modeh, Bargains re- 
built motor®. Crandall Rick® Co., 959 
comm OP Wealth. Boston. Ma ss . 

BOAT Designer® are highly fuiid ptofes- 
vion&l®. Complete course by malt. Catalog. 
WeaESawp, Mont vi lie, N, J. 



SPORTING GOOI>S l GlNH, FISHING 

TACKLE. ARCHERY 



OUN0MITHINO Reitocklhg GuLde <24 
pages 1. Free, lnyatuablft fOT amateur, 
nrOfcasiOoil gunsmiths, homo cioftamon. 
JShftOtfth®: eECllLSlve, complete In format inn, 

1 Liu.® [ration®, walnut Stocks, blanks, gun- 
smith tools, remodeling, action!', hi He inn. 
Checkering Ibtils. Limited supply. Write 
America'® great eun house. Stocgcr Arms 
Corp. , 5D7 Fifth Ave,, New Vurk. W, 

LIVK Bait fishermen. W r c have a min- 
now trap that's Plenty mjod. I Us tops. 
Bend a card and let US tell VOU about It. 
D aan Trap Ca... Miami, Ok la b om a . 

FISHERMAN — Looking for something 
sensational? "When Fish Rife:; ■ Bob 
Light®," *1,00 postpaid Box 4l>7, Greens- 
bjirg. Pcnna. 

KRaO Owner! My is.ftft swed action 
job eliminates Krug’s sloppy trigger and 
sluggish action. Two maitazincs contam- 
hut desorllRtmis , IDC. K. ciftrk. Milder®, 
calif 



ATTENTION Fishermen. New puit-nL 
tUh hook dlftgorger. Very efficient. Posi- 
tively new principle. Only 25c, five SI. DO. 
LOCke B rothers . Ml. Plcasuftt .Tcnn. 

BOWS, Arrows, raw material. Lowest 
price®. Morrison, Watdpon. Oregiirt, 

ARCHERY Headquartars. 617 South 
[State. Chicago. Illustrated catalogue tree. 
jS rutfc archery book. 200 illusC ration® lUi. 

ARCHERY Bows, from the heart, nf the 
yew couiitry. W. L King Woodworking 
shop. 1958 onvH st.. Eu none, ott. 

RIFLES. Shotguns. Cost®, target pistol®, 
holster®, police goods. Cie. Catalog 5e. 

w meho lt C- V .. ] 5 vjk r fj . WMdtjne.-, Penna. 

ARCHERY Epuimuent. Cltalogue free. 
Mid- West Archery. 22 sh»-A Eaut 75ih. Chi- 
cago; 

BARGAINS! Gun CftTaJOt DC. fftlttcta 
catalog iUc. archery catalog it. golf cata- 
log 5c. tcimJii tftiaJog 5t. medal- award cut- 
ttlog IOC. Warahal's, Flrat-MaeJlson-FM. 
Se attle, 

Save; 4ft , On sleeping hag.® Puck down 
filled. Mothproofed. Regular $3B.2a value, 
b® •nail S22.ft5. $17.50 Wool bag® pair 

Onaranteed, Write for circular. 
Alaska Bice Ding Bag Co.. 141-1 a. W. liar- 
rison St.. Port] a nd. Oregon. 
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POPULAK MECHANICS 



ARCHERY Kiii complete. also finished 
eon foment. tfttulcur. Krons-Noble Co,, 
Sfo - 4 3rd 31.. Kenosha. Wls. 



FIELD GLASSES, TELESCOPES 
AVD MICROSCOPES 



TEL SCOPES . Microscopes. binoculars; 
^ 3A-D bargain catalog free. BrflWiMHUe 
Company, o West 21th Street. New York. 



ANTIQUES, RELTCS. INDIAN <H)OD3 T 

CURIOS 



THE Gun CoLlector^' Handbook of Yal- 
ii t‘»_ 22D pages plus 32 luLl Dune fifties Umd 
frontispiece. illustrating 50n valuable Are- 
urms, 3,000 ftmirms described with criees 
collectors are now paying Cloth bound, 
autographed, f;; Paperbound noi auto- 
graphed St!. Charles Edward Chapel, 1195 
Bcfticr Avenue Sa n Leandro. California. 

TOURISTS J Vi Jilt myriads rainbow 
Indian arrow:;. Dan MeKSUop. Regina, 
Basic. 

SWORDS. Rapiers. pistols. daggers. ar- 
mor list ]tk. Robert A he Is. 80OA Lexington 
Aye.. New York. 

INDIAN Relics, coins, bills, stms, crys- 
tals, curios, etc. Illustrated c&talcs 5c. 
1 O 0 ancLent arrowhead!) S'J.QO, H. Daniel, 
Hot Spring. Ark. 

2D GENUINE Indian arrowheads. $1,0Q, 
Cafolog. Pro. Hold er. Glenwood, Ark . 

INDIAN R riles, bead work, coins, curios, 
minerals, old glos.s CatuLojf 6c Indian 
Miaeum . Osborne K ansas. 

CHINQUILLA'S Indian Craft Museum. 
Handiwork of all Indian tribes. Jamaica, 
N. Y, 



DOCS. PETS, BIRDS 



SPORTSMEN: 3dd Pointers, setters. 

Straight CWBers, combination hunters, 
rabbit and fax. hounds. Reasonable. List 
free. Rnmscy Creek Kennels. Ramsey, 
Illinois. 

PUPPIES! All breeds! Reasonable! In- 
formation rreel Dyck 104 ohouK. deaertp- 
tluns 25c. Royal. Chazv. N. Y. 

beautiful Pure white police does. 

Anaemia Kennels. Mwe. n, nak. 



TAXIDERMY 



TAXIDERMY Supplies. — Quality artifi- 
cial eyes, teeth, Genuine Janas head forms. 
Tools, materials, etc. Everything for the 
progressive taxidermist. Send 16c lor big 
illustrated catalog Lit'. Jonas. Bros., 1049 
Broadway, Denver. Colo. 



POULTRY AND FARM SUPPLIES 



DEPENDABLE Rubv chicks on easy pay- 
ments, $"t 05 per 300 up. Year-round de- 
livery. Chestnut Hatcher?, Bax JU. Chest- 
nut. HI. 



DAVIS Chicks lor mimed: pH shipment. 
Barred. Buff. White Rocks Reds. Wv»n- 
dot-tea. Orplnotons.. English White. Brown, 
Hi j If Leghorns. Ancona s S5.5.i— 3 SHI; 30 P — 
$17.55. Also sex ed chick;;. We pay post- 
age. wili ship COD. Dnvii Poultry Farm. 
Route 34. Ramsey. Indiana. 



NEW Low summer prices. Light cock- 
erel*. 5 : 1 , 25 — foO:. straight heavy breeds 
£5.95 — 1(30, Write for complete price list, 
Orcrnsburg Hatchery, Box 4-0, Oreensburft, 
Indiana. 



BABY Chick*. cocker^ *2 15 per 100 
a [id Up. 21 different breed;;. Free catalog. 
Write SuEcm Hatchery, Bux 61, Balem. Ind- 



MAKE Money with poultry Read Amer- 
icas IcadLnf? poultry magazine. Five years 
S-l-OOL one year 25c. Poultry Tribune, 
Dept. E -H3. Mount Morris. Illinois. 



trees, sh kvbs. roots, herbs 



JUST Out! World's HTeatfSt "Herbalist 
Almanac." Beautifully illustrated, in nat- 
ural color!;, Contains over 200 old fash- 
ioned herb medicine recipes lor hams use. 
ttlc fentn) po.nuald Botanies. Box 1109. 
Evergreen Park. 111. 



FARMS— FARM LAND?,— REAL ESTATE 



MORE New farm land. Washington, 
Minnesota. Idaho, western Montana. Qrc- 
gnu Dependable crops, favorable climate. 
Write for impartial advice, literature and 
list of typical bargains. Specify slate. 
J. W, Haw. i if) Northern Pacific ity,_ 
St. Paul. Minn. 



will Buy California proper tv. No com - 
mission . EUfivtfo MOrrlA&h, Reseda. Cftlif. 

129 AC,. Equipment, neat bldgs. Owner 
iLved well here for 22 vrs.. includes team, 
cat Li*, machinery, hay. etc.: 9 rms and 
hardwood floors, 4 0x611 barn, handy village 
and lake: half cost at S200O. terms ar- 
rnnic.'d: Pn 6 free CACkIok 1460 bargains. 
S trout Realty. 255 -P 4th Ave.. New York 

cnv. 

FLORIDA LakefrOuL tracts *50.00. Five 
OCre hfflhWtLV fronts *50.06. £5 00 down. 
$5.00 monthly. Grazing lands S2.00 per 
acre-, Easy forms, ft, W , BfoWflFt. Inver- 
ness. FLn. 



GOVERNMENT Land— foe acre uu. In- 
formation all at ales, 2uc. Nat, Tax Service 
Bureau. 1031 A Majestic Bldg.. Detroit, 

40 ACRES. Near White River, unim- 
proved: poultry land. S1T&. 55 down 55 
. monthly. Free list and literature. Hub- 
bard. 2 Hi Grossman Bldg., Kansas City. 
Kans. 

’ INVESTIGATE The Highlands Of South- 
Western Louisiana. Gently rolling, well 
drained, at low prices on cash rental 
terms. DttCrJ Olive book sent without ob- 
ligation. Long - Bel] Fftltn Land Corpora- 
tion. fl5 3 R. A. Long Building. KfUlSttS 
City, Mu. 



PROFITABLE OCCUPATIONS 



siLK Screen stenciling, New profession. 
Paint any design on any surface. OllDU 
ft»d lessons £5,0O. Blgnart Studios, Fre- 
mont, Ohio, ' 

DOMESTIC Rabbits par. Read Small 
Stock Magazine -America's leading maga- 
zine devgfotl to rommemal end Inncv rab- 
bit industry. Introductory, year 50CL sam- 
ple Ilk-. Dept. 5, Lamam, Iowa. 

aNOORa Wool rabbits oay. America’s 
fastest crowing industry. Start now Da- 
: Rabbi try. Oakes. No rth Dakota ., 

RAISE Mints r Profitable, inter eating. 
Excellent stock available, Ralph Gentry, 
M a redial I. Illi nois. 

Make Money, others do., collect! ns rep- 
tiles, loads, frogs. Easy! Profitable? Sure! 
We buy all varieties. Particulars dime. 
Biological Research Laboratories, Dept, 
2E, Little Rock. Arkansa s. _ 

BUSINESS Proposition rpsilverlng mir- 
rors, reflectors, making chipped glass 
nameplates, signs. Write Sprinkle. PSafor. 
260. Marion. Indiana 



M. M. Earned 51114 In spare time for 
exceptional "cellar crop" Snow -King 
mushrooms ! Free book xeLls Lf vour cellar, 
shed suitable. We buy crops, tlmfod. JB4® 
Lincoln Av e,. Dept. fl*._ Chicaito. 

150 A WEEK With a camera. Booklet 
deacrlbfoiG I'lffl beat naarkefo y ath addrasaes, 
BSe com. Attaa, D og 113 . WoOdsIdc. N. Y r 

WORK Prelects r start mg soon throueh- 
□ut North and BopUt America. Advance 
listings £1 air mail, Julius, 517 East 
Tenth . Amarillo. T exas, 

AFTERNOONS Free! Work home I *l,MO 
month reported l exceptional case — full- 
time >, Expect surprise I National. 
BX 12 IP-E, san Bernardino. Calif. 



ANNOUNCING N^w home study course 

in commercial baking. Good Held fur am- 
bitious, men, Nearly depression prOcf busi- 
ness. Common school education sufficient. 
Send for free booklet "OUMltiiiitics Sn 
the Baking industry" and requirements. 
National iiokina institute, 3£oi Michigan 
Avenue. Dept, 3434. Chicago, 



RAISE Rabbits and eft vies for us. Full 
details. Catalog- contract and magazine 
JOc. Or iend 25c for book, catalog and 
year's subscription to Small Stock Farmers 
Magazine- Stahl’S. B&k 15. Halmes Park. 
Missouri, 



G A >1 ES— E N TE R T A l\ME ST 



PLAYS. Operettas, musLcal comedies, 
complete minstrel first-pas’ ts With SOlig 
programs. Uincklace akits. vaudeville acts. 
manotOR^. dlalpps, recitations, Juvenile 
pLays and SOUk^. muaical rcadingH, enter- 
tainments, make-Up goods. CataSog free, 
T. S. DcnLson * Co. h 203 N. Wabash, 
Dept. II, Chicago. 



BOOKS, PEKfOmrALB, FICTI.RES. 
POSTCARDS 



EXCELLENT Sparetsme prcflta taking 
SUbfrCripLidns — 25*; L 1 magazines Agents 

confidential catalogue. cOinpietr Starting 
supplies free? Dept, J3 L Pines. 5B3 Mon- 
rot'. Brooklyn, N. Y”.. 



BACK Dated magazines 1c domestic. 
fOrclku. art. Catalan foe (refunded first 
order) cicerotitfi Magazines, ass <M) iat 

a\o, l Now York. 

PACIFIC Fancier— Illustrated monthly 
for fancier and breeder. Departments for 
bantams. Pigeons, turkeys. Waterfowl, or- 
namental fowl, rabbit*, caviea. One dollar 
year; ten cents, copy. Pacific Fancier. Desk 

M_ Sh atter, C alifornia. 

I S3 THINGS YOU. Can cosily make for 
fun or profit SQ-C. Popular Mrchnnics 
Press. Room C4fl. 2Q0 E, Ontario. GltlCfilgP. 



MAGIC TRirRS. PUZZLES, JOKER 
NOVELTIES 



T AKfTA PART -New puzzle sensation. 
Get penny out— 35C. List free. Lfftlccotc 

Stamp Shore. tlt JCft- N. Y. 

JOIN Magicians' Frafornltyl Monthly 
mafiftzlne. sample foe. Tricks free! Ih- 
fornattonnl Ma gicians. Mt. Morris, 111, 
MAGICIANS’ Headquarters 2fo-Bage 
catalog pocket, parlor, prof^siqnal tricks. 
3&c. Kn nter ’ s. 131 1 Walnut. Philadelphia. 

A THOUSAND LftUghs— -UhSquc lUtkftss 
Cigarette dispenftar. Holds fo CigarettO;!. 
Simply Creos. donkey's heart down, tall 
rises — presto— Otit slips cigarette. Satis- 
faction guaranteed. Shipped C.O. D. for 
58c plus small money order fee or Sl.-GG 
with order. Snnimo industries,. Debt, G-i. 
Sppncer. Ind, 

BE a liHnd-cuf? king. You can defy any- 
one to COnfl ne vou with their own hand- 
cuffs. Pros to. and YOU arc free. Revealed 
for the first time. Seven other leAts. vault 
ftud trunk escape included- Book t’Cm-Blete 

£1,00. BOM 43. Eft£t BAn Diego, Cal if . 

FREE Catalog trlClH and Jokes. Ess -Jay 
Nov. S ales. So ID Winthi-ari.. C hicago. 

A MAKE And mVatify! Be popular! 
Magic easily learned. Illustrated catalog 
500 s timing tricks IOC. Lyle Douglas, 

Station A- 5, Dallas, Tezfta. 

HOLLYWOOD Special! Magicians but- 
ton, new 1940 catalogue and free trick. 
AH for 25c. Magic Hottfo Of Charles. Box 

5B8. Holly wood, California. 

EARN Money In any Crowd. Caii names 
of strangers, tell unspoken ctbeStLons. Pro- 
fessional course mind reading, spirit writ- 
ing, etc., *1. Henderson, ues 341, Saa 

Bernardino- Calif. 

WORLD'S Largest professional magic 
shop keens you hi touch with la lest tricks. 
To receive mailings send 25c for liHfl cal- 
ak hft. Holden. 3M W. 42nd St.. N ew Ywt. 

learn Ventriloquism, 3c stamp briaaft 
particulars. Smith. SQ1 Bigelow, Peoria, 

Illinois. ' 

LARGE Magic catalog 25C. Hundreds of 
tricka. Chicago MaeiC Cbm pan!? , 23*0 N. 
Mason Avenue, Chicago, 



RARE LOINS 



OLD Monty Wanted. Do YOU know that 
coin collators lMtV up 10 SfoQ.GO for cer- 
tain U. 3, cents v And high premiums for 
all rare coins? We buy all KLncfe. Sent! 
4e for large coin foider. May mean much 
profit to you. Numismatic Co., Dept. 20. 
Fort Worth. Togas. 

COINS. Srhd stamp and want list. Box 
Bri ghton, CpIp. 

FOR Bale. All dares Indian and Lincoln 
head pennies. Guy Salisbury, Spicer, 
Minn. 

INDIAN Cents, 25 dates, gi.DD. Han- 
san'g- I m. i n . K ansns Ci tv . Missouri. 

RETAIL Coin catalogue 3c. 2a large 
pages. James Randall. 27 W'e.Ht Van Eureo 
Cli LeaHb.^ ... 

COIN Packet, 100 all different coLni, 
Conner, nickel. Silver, tame over 1GO years 
Old. S3. 00. DOStbkid. Kacppcl Cam -Shop. 
5th at Broadway, Loa An g ela. 

COMMEMORATIVE *!&. Columbus. 
Stone- MouiUfiln, Cleveland. lUShois. &: DO 
ea. New catalogue iffc. Norman Bhuitz. 
Salt Lake. Utah 



I MAY Have lust the scarce U. S. coins 
you want. Send me hat. "Meet me bv 
mail. 11 William H. Kenworthv. WatervLlle. 
Maine. 

FREE! Foreign coin, banknote, and 
large illustrated coin catalogue. Send 4c 
pustase. Coin approvals sent. Tilth atr, 
Cotnco. Springfield -125. Mass. 

GET Profit and pleasure in cnlleeting old 
coins, Send joc for 50 page illustrated 
CQin catalog. You’ll bft delighted With it. 
Send for it now. U. Max Mehl. 37a Mehl 
Building. Fort Worth. Texas. Largest rare 
com e&tahhshment In U. 3. Established 
40 years. 
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STAMP COLLECTING 



FREE Extraordinary co^iblnatlpnl Large 
beautiful pictorials. I Martinique. Guade- 
Jiipi\ Mucin gas car) , cuLttonal heroes picto- 
rial iss-ui?,. Co aslant, Cabral. Windcnwolfc 
iBraillS. 00 J'taCF eld daisies cPhLltu- 
pUUfl. Turkey -Eastern ROWiLella). Malta 
fKaqg George pictorial K Selangor 
4 Mosque). -Siriiibilan l coat of arms), Mo- 
jeambi-dLLu t Lubiwd'i K Every thing offered 
anprciViil applicants cmle ae postage, Im- 
perial Stmm&s. Department 130. G.F.Q., 

New York. 

STUPENDOUS Offer I Sclanscor ! monque) . 
Turkey i Ode lisS ) . MMAva, IterMioilk t6«ei-> t 
Saar (dead country), Poland t S V latOWi 1 1 . 
10 different Chile 25 di Herein China, ic 
to approval upulicanLs. Knapp, Box 33kt, 

Bris tol. Cod a. 

STAMP Magazine free — Eree*^, authori- 
tative articles nn new J asp r-s, questions ftlUt 
ara Weirs, philatelic subjects. Sample copy 
Philatelic M until I v free. Empire Stamp. 
Dept, F.M... Toronto. Canad a. 

UNITED States stamps on approval. 
Over 1500 varieties IP stock. Send for a 
selection and be convinced that we offer an 
Outstanding service. Reasonable bfitea, 
high Quality. Southern Stamps. Drawer 

70. Ml ami. Florida _._ 

lira DIFFERENT U. 3. only 37c. Stamp 
Agency Box 2B3. Roche ster, M i nn, 

REST American mixtures 05c lb. Anna 
Mtusiey. 2 1 5 Washington St.. Hknungiitgit, 
New Jersey. 

SENSATIONAL. Com tuna d on oiler! Big 
packet hi j all different including Green- 
land I new country). Congo. Manehnkuo., 
Costa RJca Lrhingle, air-malls. commemiQ- 
ra lives, « I ant diamond-shaped stamp, M 
United States; complete set United States 
telegraph j. cataloging 20c, scarce set Si- 
beria cataloging &0c L Packet British col- 
onies Including Gwalior. Hvberabad, 
Burma (WW country), jubilee and corona- 
tions, Total Catalog price over $2.00! Ev- 
erythin*: lor only 5c to approval applicants! 
World-Wide Stamp company. Department 
COO. C amden. New York, 

STAMP Wallet with perforation mme. 
Watermark detector. Set 12 Montenegro, 
5c to approval applicants, Gordon Stamp 
Co.. B75 Marlborough. Detroit. Mich. 

UNPICKED I 100 U. S. revenues on doc- 
uments— lot! HDO— BOfil. Mlasioh mix- 
ture: pound +0c! 750 Ca n ada— 35c. ¥&n- 
VOOrhla . Hvndma a, feiina. 

' 4S DIFFERENT untiled Russia 3t with 
approvals. SlamputODia. Binghamton. 

N. Y. 

12 different u b. ioo. Album S Cre- 
te*. Route 57-12. SIOUX City. Ini, 

10 CANADIAN CaimnBtncjffttJves. 3c, 
Bowes. I Ha Clifton Avenue, Moose Jaw, 

Saak.. Canada, 

51)0 MIXED, Including M different U S. 
'He I Approvals. Paul Bo ringer, Della nee. 

Ohio, 

u. a , Approvals. Postage 3c. wimiutti 

Company, Bo x 1 iMj 5, P rovidence R. I. 

FOUR star approval* ! Nothing like 
them ! Write today. 313 iuIuk! U. B. 10c. 

Kfsiela. Tucffpji , Arizona. 

OLD United States on approval. Cvrll 
Hu her. Boit MM-H. Pi^ishyrgh._r*en na . _ 
United States jnumivj on approval — 
Big discounts. Stamp Company, Bmud- 
vr-i v. A J Ini ny. Now Vqi k 

WOODEN Soldiers Issue 3c with approv- 
ala. Robert Fuller. Lander. Wyoming. 

1940 WHOLESALE Catalogue free, 
Eighty DintCS. Empire Slump. Dept. 5. 

Toronto, Cana da. 

NEJD r Arab land 1 , Bolivia Triangle, Cay- 
mans, Negri Stmtumn, Turks Caicos. Man- 
chukup Bahamas. British Solomons ICon- 
ntbalnnd ). Everything 3c with a pen-ovals. 
Viking, Mfl-Z Clinton St.. Brooklyn. N. Y. 

+M0fl VARIETIES Available on approv- 
als Vic up. Large selections. low prices. 
Write today. PKelgwin Stamp Company. 
Vine l and, N, J, 

ALL Africans. Valuable sets Si. 
Maiuuzicht. Genera a lauL-le. Dist. FLeks- 

burg. Suulh Af rica. _ _ 

!tl« WORLDWIDE Stamp mixture 25c. 
Mon lar. 15+3 Wavcrl y, C l aetimmtl. O hio. 

25 fine u. s. taai-i9ii|. i 0 c. Wefltoa, 

EoX 3S3. Po nca City, Qkla. 

SOUTH American— 100 different 10c— 
With .Approvals. DavUi. Silver Lake, Ihd. 

UNITED States 1.00 face different 50c, 
Fdole, Merritt BuUdillg. Los AhgCLua. 
CilJf. 

PHILIPPINES Pictorials, coimnemorA- 
tlves. on appro vaL Send references. 
Alrigu Stmiib. Manila. Philippines, 



UNUSED Danzig Ip nppL-oval applicants 
3c postage. Nation al. Needham. M bm. 

FINE Approvals, freshly filled books and 
slice tii. Tell me wbnt you want and t wLil 
send them. Skinner. Efiftt Fourth. 

Long Reach . Calif, 

BRITISH Morocco — compiele Edward 
VTII Issue only JUc la approval applicants. 
Free penny lists. W. TorgcaetL. Tcaneck, 
N, J. 

1(M] DIFFERENT ]5c; 100U. Tie; apprgv- 
als. Jeannette S tamp Co ., M il ford, Mich, 
AIRMAILS And commemorali V* s . 35 dif- 
ferent, including Columbliin-i, Panama - 
Pacific, Edison. Zeppelin etc., only 5c with 
cxtcpUpnailv- fine United States :md for- 
eign approvals, Marco Stamp Co.. Bos 
SB9. Sa n F ranclJi-eo , Calif. 

FREE — World's only octagonal f^lEht- 
sldcd) set and 25 different, Japanese pic- 
tari&la to upprovat Jipptl cunts Charles 
elegy eland, BOG North Humphrey, Oak 

Park. Illinois . 

FREE! Austria war set. Postage' 3c. 
Wl lElami-, flfle ArcherbldK. BnV cilv. Midi. 

U. B, and foreign penny aonrovaU. 
Lcnott Stamp Company. Oirior d, Maryl and- 
EDO different. Gauge, hinge*, cata- 
logue. 10c. Anderson. Bm 137. MorriR- 

tOVro, N, J. 

FREE! Scarce venurlm airmail set with 
aun rovals. Rjedcll . P reeitsburg. Fen na. 

FREE — Five beautiful RirmalJs to ap- 
proval applicanla. Green and Cam puny, 

Norwood. Ohio. 

free; Roysi visit packet. Postage 3c. 
Roberts, 3l2P B hearer big. Uav City. Mitli. 

QUALITY Packet luQ chfTcrcnt United 
States !5e to approval aopSicants, Wine- 
holt. 2D7. Woodbine, P enna. 

FREE I Dime packet to approval appll^ 
eauu. sending postage, Brudv, Clu-^wick, 

Panna, 

U, S. park set complete 19c. Approval 

flgfVlCe- BOX 45B- M lnncapb liA 

PENNY Approvals by country. U. H, 

Hccrnrnff. Mctriam. Kansas. 

UNbGKTED Mixtures; Sac pound. Mli - 
slon. 957 Sooth BSth. Wau watc^u WIs 
30 COMFl.KTK -S"-', 1 '."I i; miji ^uruoiiUs! 
Mad w gat . 524 1 feast Tl sL Ch icago. 

SELANf.GH Perak. Albknia. Haiti? 
Bhopal. Palestine. Jahore. Manehokuo 
CohHo. Eudah. Cochin. Kookaburra- bird 
and ZCK> different stamps only Jflt with 
annrovab;. Retch Stamp Co., 4G+7 Kcn- 
pnorc. C hicago. Deot. M . 

115 U, a. commemoratJVH‘ 1 , etc , 10 c, iQO 
23c, F,Q, Boa 457. Newark, N, J, 

STAMP CelT«tTon5 bought. Send to N? 

Uarcus, 3767 LomcfeUpw , Detroit 

SEND Postage for free United States 
price list, oreciuicel list, Stanley Gibbons. 

30- p park Row. Waw York. 

50 LARGE French Colonials, 3c. approv- 
als, Krjivflt Cumpaiiy, 1525-Q Queutih 
Read. Brook Ivu. N. Y 
BIGGEST" Map — odd land.s — gold ft lamp) 
Our dandy packet includes all these: 
Glaut map stamp (World's blEgosll. Flume 
(dead country t. Liberia • Borneo ante! buck 
unjnue BrsEvador fprintj=Li in aoLd and 3 
ol her cclom). tiny Medellin "midget" 
f dwarf stampl , anliqUi; Portugal 1B0 years 
old), odd lands of GwaiLor, Iraq fAtablai. 
Helangor. Perak. Malaya, etc. everything 
only 5c to approval buyers, K. M Btamp 
Co Box 23 0P. Fort Chafer, New York. 

YOU Ctil DOW have Iambus Spanish 
Goya nude stamp, world's largest diamond 
stamp and world's largest triangle These 
beauties sent fur only 5e Id collectors re- 
OUcslljitf fuiurovutLs. To make this Liie 
year's biggest bargain, we will include ub- 
&olute)y tree eollectlon ol IQ® varieties 
containing weird scarce stamps Irani 
Transcaucasia, Georgia. AgefbaiUm, etc 
Cact us Junior, Bo x IfllD-B, T ucson, ft rli, 
200 DIFFERENT 10C. Big 50 '!■ approv- 
als. Covert BtarnD, 39 State, RoeneatiT, 
N. Y. 



WEEKLY 5! amp magadne. thirteen 

weeks, me. Stamp Journal. Kalamftaoo. 

Mich. 

NUDE Duchess Set 1 2 varieties,) 5c — 
apnrcvqLs. Shulfeij.. Be thc. N. Y. 

CANADA 100 DLffprent 25c— approvabi 
all countries. Lists, Victoria Stamp Ca r , 
London. ♦. Canada. . 

PENNY Aporovali, that satisfy, Nell 
Gronberg, Hex 5441 -P. Philadelphia, 
Pctma, 

600 DIFFERENT 5Qe; Mil. II ‘ 3000? 
33.60. Fred Onken, S30 7&ih Str«t. 
Brocklvn 



THREE Sets for 3c stamp! Jack Reed, 
Jr.. HOUtgdiLte^ Perms yivania. 



45 DIFFERENT United State*, gauge, 
hinges, Dricclist — all for I op. aeidenbpfg. 

Buroda. Mich. 

boa nee "Diamond jjurnaaiiF wonderful 
packet 1 1 5 different from stranae coun- 
tries, British Colonics, Haiti. Tasmania, 
picturiuls. etc. 5c lo approval applicants. 
Reliable Co., EkiK 139. Dept, 3. Church 

Aitne^. New Y ork. 

25 UNITED Stales, including $4 and 
Stamps free tb approval applicants, Ac 
puK-liiHt'. Brownie Stamp Shop , Flint. Mich. 

5MOKV Mountain commemorati ve sheet, 
largest U. 3. stamp issued, and 33 U. 3. 
including commemorative^, airmail, tev- 
enuflfl, etc, Catalosa 75c— To aoproval ap- 
plicants for 5c. Curhun Stamp Company. 
Gloucester. MOHS. 

WHOLESALE Dealer's catalog. Illus- 
trated. Postage 5c. Frank's. 19Q0 Chal- 

grove, Balt Imore, Md. 

31 K DoLlars "fur 9Cl 300 different Stamps 
feat, price M> only 9c with approvals. 
lAthaoi Stamp Go.. Spring Be td-3u, Mass.. 

WHOLESALE Supplements to dealers 
for ice postage. Hundreds of bargains, 
Grossman Btampco. JI05 West 42nd. New 
Yo rk. 

GIANT Racket 200 all different from 
a tif lcu. South America. Asia. South 3c« 
Islands, etc. includes world's smallest 
stamp; tr Jangle and diamond-shaped 
5 tamps ; animal afamps. Nscpragua "WiH 
Rogers" airmail: many others. Also packet 
97 different United -Slates 1 cataloging Sbe) 
— all Otmalctc. including $4 denomination, 
coni msi mom lives, etc. Total Catalogue pfSce 
over So. O0 1 Everything for only 5e to ap- 
proval anpitcantfll Mystic Stamp Com- 
pany. Dept. PO- N . C a maen. New York. 

STAMP Dealers, your ad here will bring 
wonderful returns, Aftk me for preoL 
F, W, Johnsan. Manager. CI&Afttfled Adver- 
tising. Popular Mechanics Magazine. 20fl 
E. Ontario St.. Chicaga. 



HO BHIKS, AND C OLLECTIONS 



WANTED Old Cigarette cards. Write 
Bra y, UST Jackson. Eastpn, Prnrm. 

CHANGE Your duplicate 9 tamps, 
match covers, etc . wtth collectors every- 
where. List, swappers, dime. 1 Mention 
hobby). Secretary. Box 2)50. Denver. Colo 
UNUSED Bock match CO vet*. I0Q &ti 
different. il.M. Free list. Charles Kdel- 
man. 131 1C East 54. Cleveland. Ohio. 

PHOTO FINISHING 



NEW! Sensational! i!)40 style leader, 8 
exposure roll finished, prints deckled, dat- 
ed and ni a neat album, plus valuable cou- 
pons. E5c. Triangle Photo Service. p.O, 
Box _ 4 02. Oiii k Par k. Illinois, 

20 REPRINTS 25C. L00 — tl.00. Roll dv- 
Veloorrf 16 pi: hits 25c. 5k7 kiilargementft 

100. 3 -25C. NOrdskua. 4 Max wood, Ijgfrgfe 

AT l.H.'.l ■ All ion- :■■ uapali otft ill n it rural 
calorft! Roll deveioperlt S natural color 
prints 26c. ReprLnls 3c , Amazingly hen 11- 
tsful. Natural Color Photo. Jaae&vlilo, 
WJ, scO ns L A 

ROLLS Developed and printed new elec- 
tric eye way, g beautiful, guaranteed nev- 
crfa.de, da led. deckled edged tlllargemcnL?. 
Anv S exposure roll. All for 35c coin each 
roll. Extra enlargement coupon free. 
Bonus certificate frye, 2- day service guar- 
anteed. Bend rolls now lo Bostonian Photo 
Laboratories. 403 Uphams Comer, Boston, 

SPECIAL, M. 1 : a nsre service, 36mm, rails, 
line grain development. 35 enlargements 
3 "jX 5, SI. 00. Cartridge reloaded 35c. OS- 
borne. B qk 11 4, Dorch est er Cm te r. Mass, 

ROLLS Developed and If otlnU or 5 
Dflnts and 2 enlargements— 25c, 35mm. 

colls developed and 36 3xi eni urged, prints 
SI TO. 3x4 reprints from imnLiture neso- 
lives 4c each. Mercury Btudlos, Dept. M. 
109 N. Dearb orn, Chic ago, 

TECHNtFINLaH— 35 mm.. 36 Exposure 
rolls including "McrCUrV" One grain de- 
velo&ed and perfectly eu larged to 3" by 
4" rtltBftS' pnnts-. S5c. New, exclusive 
method!! and equipment make this low 
puce posable. Cartridge reloaded with 
Eastman Plus X. 25c, One duv service. 
S-utist action guaranteed or monev brick, 
write foe free mailing boss and InfoTma- 
ttan, Techmfiuish Laboratory. 100-1. 
Lexingt on Roches ter. N. Y 

RDLLB Developed. 1A Vctox prints 26c, 
Liberty Phqto. 403 Eighteenth, PcttsvWe. 
Pfnna. 



ROLL Developed 0 or 9 prints Including 
5x7 enlargement 35c coin, without enlarge-, 
mf Sit 20e coins-. Gem Phalo Service, 3355 
west 53rd. Chicago. Illinois, 



26A 



POPULAR MECHANICS 



FILMS Developed and enlarged. sizes- 
137. 120. 620. I1C and ftiO, 0 exposure rolls, 
d-eveloucd and onLarged to dost card slat, 
2&c; 12 exposure rolls, 35c: 1G oXpHUTO 
volts, 45c. 3a me- da y service. Knicker- 
bocker FhOlO Service. General F.O, J3 ok 

S46L. Nl-XV York City. N . Y. _ _ ^ 

CASH - Weekly, Yuu do not have to be a 
professional. any simple picture may be a 
winner. During the camps Ign cash prices 
swarded for best pictures submitted. 
Weekly prizes: First $3.00: second so. on: 
third 32.00. Requirements art EhAC your 
pictures must be finish ed in our studio. 
The Judges' decisions sfcuill Be final. Ip 
CJ tse Of I nr duplicate prizes awarded- Send 
in as many rolls of film oi you choose. 
Anv six or eight exposure roll developed 
and printed for 25C. Fret enlargement cou- 
pon with all roll orders, notice the dual- 
ity of our WOtk. The winners of the Pre- 
vious week furnished all entrunls Upon re- 
quest. Empire Photo Finish erS. BOX 2&1, 

Dept. F, Q<rd ens tmrir. Ne w York.. 

HIGHEST Class Photo finish inn. We use 
line grain developer. Any size ruls devel- 
oped and printed and two enlargements 
ilBc, One dozen reprints and two enlarge- 
ments 36c. Try us onte. Helen. Art Photo 

flervice, A lbany, Sw JfflTt. 

FREE Beautiful album with ecllooh&ne 
envelopes plus roll developed and two sets 
prints. 2&c- Free mailers. Same-day serv- 
ice, Pho-T-Pho. Box M-F5. Highland 

Part. Mich, _ 

ROLL. Developed and eight glossy prints 
25c; dull finish ttQc, Properly washed, per- 
manent. W a viand Photo Service. BOX K-3. 

W&V land. H ew York, 

FREE! Best snapshot an attractive pho- 
to button WLth 16 prints each roll 25t. 
FcautlfuL novelty premiums. Novel -Ad 
C O.. EM-3327 North A vc,. Chicago- 
PHOTOGRAPHY For pleasure and prof- 
it. Prepare for profitable business Or fas- 
cinating hobby at home. Common school 
education sufficient. Write for Informa- 
tion and requirements. American School 
of Photography, 3601 Michigan Avenue. 

D-nt. 34 54. Chicago, 

24 F R.INTI3 Prom roll, enlargemient cou- 
pon. photograph wild duck scene, HdII 

dollar. Fotn craft. Stuttgart* Ark. 

A PROFESSIONAL 4x6 enlargement of 
each exposure. Fight exposure rolls. Coin 
25c. HI -Tone. Box 2426, E. Cleveland. O. 

SxT ENLARGEMENTS IOC From WW* 
negative. Rolls developed, 20c. Catlin 

Films. Ca tlln. III. 

ROLL Developed and printed, two en- 
largements. one in Colors, all for 2&C com. 
Photo Finisher. Station E, Rqx 42K. Co- 

lumbuB, O hi o. 

ANY Photo, negative cnlaraed to life- 
like 5x7 — 15c. Quick service. R&lls devel- 
oped and a prints Plus one colored 5x7— 
25c, Promenade FlldtOS, 3G East 2Gih. 

New York. 

ROLL Developed" a lifetime prints. 5x7 
enlargement 25c. Y & K FhOtofiniShtllE. 

Devon, Conn. 

30 VELQX Reprints 25c: 100—31.00. 

Roll developed. 16 Veins prints and 2 pro- 
fessional enlargements 25c, Same -day 
servi re. Slice Mot Fi nishers. Mon roe. Wla, 
Ll FF Photo finishing las La a lire time. 
Film developed. 16 prink. 2 enlargements 
25c. 10 prints. 25c, Life Photos. Hutchin- 
son, K anit i. 

ONE Print and MM free 4x9 enlargement 
of each pf all six or eight negatives on a 
roll, 35c. Jumbo Laboratories. Box 426. 

Lincoln. Nebraska. 

FREE — To Popular Mechanics readers: 
Anv rod developed, 16 soar thug Hu- Art 
neverfade enameled prints plus two beau- 
tiful Hollywood enlargements and two free 
Leathertone frames only £5c. Overnight 
service. Life tone Studios, F-30. Dr.* 
Momea. Iowa. 

CANDID Develop! PE trial — 36 expoaurai 
enlarged 3x4, including free enlargement 
coupon— 65c. Microwmin Laboratories , 
N-33. Pcs Moines. low a, 

35MM. Rolls fine grain developed, va- 
purttvd add ohUirsred. 3 ^V' x4Vj rr for $1.. 
Guaranteed minimum 35, "Electric-eve" 
precision Deckled prints. Embossed mar- 
gin and date. Free mailers. 6 exposure 
rolls beautifully finished in free album. 
25c. Satis faction guaranteed or money 
back. Mailbag Film Service, Box 5440 A, 

Chicago. 



ib N A P S H OT S , Rail finished f 16 pictures 
25c 1. Speedy Service, Box 64, Wlllccs- 

Bflrre. Forma. 



ROLL Developed nnd 6 lustrous, natural 
finish, permanent Veto* glossy prints 25c 
— reprints Sc each, Fotpprint Service, Box 
3, Roanoke. Virginia. 



FREE Trial — 16 sparkling lifetime prints, 
three lovely Hollywood enlargement:; mid 
ires Leathertone frame Wltll rflll-*35c. 
Overnight service. NU-Art Studios. L-39, 

□cs_ Moines, lo w a. _ 

ROLL Developed and 6 beautiful en- 
largements 2 to 6 times larger — high gloss 
— -deckeled edge. Any 8 exposure roll 25c 
coin. Reprint enlargements 3c each. A I den 

Photos . 256-B As t or Sts.. Beaton. Mass, 

OIL Coloring photographs a fascinating 
hobby or profitable biiHinoss. Learn at 
home by easy simplified method. Previous 
experience unnecessary. Send lor free In- 
formation and requirements. National Art 
School. 3601 Michigan Avenue. Dept, 343B, 

Chica go. 

TWO Beautiful professional double 
weight enlargements, eight Ufa time prints, 
25c. Prompt — careful. Film mailers free. 
May’s Photo Shop, Box 870-AL, LaCroSsc. 

Wk. _ 

CLIK-TIK Is sensational. 25c brings 16 
prints. Reprints 2£, Clik-Tlk, EiOUJl 

Falls. S- Dak. 

ROLL Developed, eight beautiful pro- 
fessional 4x6 gloss enlargements; 25c. 
Crystal Siudio&. Box I59-F. Rushford. 

Minn. 

ENLARGED — Film developed and 9 dou- 
ble size prints 25c. Free mailers. Economy 

Lab. Bax 2M. O l eem. N. Y, 

YOUR Choice! Roll developed, 6 per- 
manent prints and 1 5x7 hand painted en- 
largement or 2 5x7 unoainted enlarge- 
ments, 2ic. Prompt service. Individual 
attention to each nicUirC! JnhcSvllIc Film 
gLTVl c e. Robm 45 4. Jam-s rlhc, Wisco nsin 
KM l , A ] t( 1 i :.M L N i ts Op beau tiful portrait 
paper — Four DxlO (1.06. Six 5x7 £1.00. 
Ten 4xQ £1.00. Mmlservicc. Dept. FME7, 
Box 33 6. General P O... New York , 
PROFESSIONAL ' Overnight, eight 
prints, two enlargements. 25-r. Fotaserv- 

ice. I942-D M arlow. T plcd o. Qnlpi 

FOLTR Beaut Hu] 5Y7 enlargenient.v. two 
sets guaranteed fadepraof gloasv Prints 
-with yaijr rail film developed only 25c. 
Trial offer. Reprints 16 lor 25c. AROStu- 
dips. Dept. 12. Des MiQlneS. I CW A._ 

ROLL Developed — Beautiful enlarge- 
ment and 16 ncvErfade prints, 25c. Re- 
prints. 3c. Finest uuaiity. Fastest scf Vice 
guaranteed. Dick’s Photo. B-IA. Louis- 

vllle. Kv, 

ROLL Dtvelobed. 10 artistic deckled 
Fdgfd, permanent prints.. 25c. Reprints, 3lc 
each. Hid reprints, $1.5D. "As reliable as 
Uncle Barn’s mail" I Midwest Photo, Room 
554 , Ja nc sville. Wisconsin. 

PROMPT Service — Quality work; 1 belU- 
tilul doubleweight gloss enlargements. 9 
guaranteed nevrrfade erints each roil 25c. 
Excel riu > [ cis. D ubuque ica'it, 

YOU Gel one 5"x7" silk enlargement. 
Send negat ive--! So— P.D <3. ..^Elmli urs t.. 1 II, 

FREE Snapshot magaainc, mailing 
cauiumcnt Add price list. H.F.H. CO.. Ja- 
mdlCA Plain. Mass. 



ROLL Fil me chine developed nod your 
choice Cl) 8 Flncrfotos and 2 professional 
bromide enlargements; or C3) ib guaran- 
teed Finerftttus or f3i S FinerfoLns and one 
beautiful oLl colored cnlftmemcnt. 25c. Or- 
der bv number. Promct service. Fillet* 
rams. Box d-spb. Minnegnolja. Minn. 

MILLIONS Now know ' -Holly tlnta Means 
Better Fruits. 1 ’ Two enlatHcmcnts. eight 
uriuts with trial roll developed — 25c. 
Framed enlargement CPU POP free. Holly- 
tints. P-1 356 Hoilyw-podl. California, 

FROMFT SctvSfe. Guaranteed work. 
Two beautiful portrait type doubleweight 
enlargements, eight neveriadu gloss prints, 
Each roll 25c. Dubuque Film EerviCc. Du- 
biioue. Iowa, _ 

ROLL Developed. 16 YetoX peiri'^ 35c Or 
£ prints and 2 enlargements. Rapid, Villa 
Park. lIlliiQ^. 

THE Modern Finishers* St. Paul. Minn., 
are the outstanding finishers In America 
for ]nw prices, fast service, guaranteed 
neverfade pictures. Roll developed 8 Mod- 
el n tune Drlnts 26C. Roll developed, 16 
Moderntone prints 25c. Reprints 2c each, 
16 fur 23c Coupons on enlarge menta, 
35mm. 36 exposure roll developed fine 
grain. 1 ea c h en larg ed Sl.Qfl. 

35 MM. Fine-grain dei r eloped, 36 big 
3 b ..xS enlargements $1.00. Cartridge re- 
Icuried 35c. Photoshop. Linton. Ind i ana. 

FINER Finishing specials 25c. 6— B ex- 
posure rplJs, developed, yonr choice — IS 
prints or B prints with 2 professional cn- 
IftrHcmenlS Or 8 prints and one colored, eh - 
lame merit, Genuine nationally known 

Mc-entune superior Quality. Muen i'lioto 
EirvicE, 431 Mocn Bldg., La Crosse. 'Wis, 



CANDID Special. 35m m. rolls enlarged 
to lVaX4^. $1.00. i$Eum. rolls 80c, 
3-lix4tfe raprfnta 3c. Brown Photo Com- 
pany, UlD-61 Emer son. Minneapolis Minn. 

IMMEDIATE Service I Better Pictures. 
Sixteen guaranteed prints from roll. 25c. 
One colored or two plain enlargements and 
8 guaranteed prints. 25c coin. Special l 
Coupon for 8* Lb enlargement given with 
every 25c worth Kodak finishing, Anv S6 
exposure. 35 mm. film fine-grain developed 
and each good negative enlarged to 3x4 
prints for Only £1.08. 3x4 reprints. 4c each. 
One dnv service, Details and mailers free 
on request. American Studios. Box 23, 

LgCroage. Wjg, 

ROLL Developed, 8 brilliant fadeproof 
VvlOX prints and two professional enlarge- 
ments 25c. Overnight service. Young Photo 
se rvlce._ 405- c. Alba ny. N, y. 

ONE C!?X81? Plate sunk enlargemsiit or 
one 5 k 7 hand colored enlarge rncnl with 
each roll developed and 8 erlnts 25c. 36 
exposure roll developed and 36 — 
enlargements (1.3S, IB evposure roll 7£c, 
VI dor. 321-F Hcnncuin Minneapolis. Minn. 

BEAHTlFtTL Enlargement from each 
picture nn roll 25c- Cut Rate Photos. 
De ct. B-4, Janesville. WIb. 

PROFESSIONAL Service, any 6 or h ex- 
posure roll, including two 5x7 enlargements 
25c. Film Capital Service,. Box 564. 

RochMtor. N. y. 

ROLLS Developed, Two 5*7 mid 8 
prints. 25c. Reprints 2c, Phm.nlab. 
1B&6-CA W abash. Chicag o^, 

ROLL Dcyclpped. IS Velox prints. 25c. 
Dividend coupon. 36 YelOX reprints 25c. 
Willard Studios, Box 3535- A. Cleveland, 
Ohio, 

TWO Beautiful prints from each pic- 
ture on roll 2 Sg. Twenty yean? of satis- 
fied customers. Quick -service. Le]is Php- 
tos.. Dept. J-4, Janesville, Wis. 

ROLL Developed — IE guaranteed prints, 
two coupons OH enlarRCPicnts, 25c, Smart 
Photo. WinO n a. Mlnficaotfl. 

IDEAL Photos beautiful finished with 
Wide border, deckle edged. 25o per roll of 
8 and free enlargement, ideal Photos. Box 
2355. Paterson . _ N. J. 

THE Fhoio Mill, Immediate service: 
No delay! Eisht -exposure roll developed, 
carefully printed and your choice of two 
beautiful 5x7 double weight professional 
enlargements, one tinted enlargment, or 
eight reprints for 25c coin. Reprints two 
Cents each. Highest quail ty guaranteed. 
Thu Photo Mill. BOX 623-32. Minneapolis. 
Minn, 



PROMPT Service! Rolls developed. I wo 
velox Prints each negative 25c. Heneh 
Studios, Harrisburg, Fenna, __ 

19 LIFETIME Prints. 2 sparkling Holly- 
wood enlarac merits each roll 25c. 21 re- 
prints 25 c; i no — slcw. Finished 3 hours, 
25 other bargains, Overnight Studio, Al- 
bany, WLs. 

EJ ENLARGEMENTS— Films developed 
plus 8 enlargements, 29c coin — 116 or 
smaller. Enlarge Photo, Box 731. Dept. 
FMM, Boston. Massachusetts. 

ROLLS Developed, two prints each and 
two free c tllarffcmcnt coupons, 25c; re- 
prints, 2c each; 100 or more, ic. Summers' 
Studio. UtilonvlHe. Me^ 

THREE Prints each good negative In 
roll 35c, Reprints 3c, Fred D, Eastman* 
Bode. Towa. r 

IS PRINTS With roll 25c. 16 reprints 

250; Res Photo. Ogden, Ut ah, 

FOR The discriminating amateur— Rolls 
developed 2 prink, each, 25c. Reprints 3c, 
Superior workmanship. Same day service. 
Paramo u nt Co,, S3? E, 02nd 3t., New York, 

ROLLS Dei'etopcd. I* guarante^rt prints. 
25c. reprints 2c, Photolab. 1406 -C Wabash. 
Chicago, 



CAMERAS, PHOTO SirPrLtllS 



CAMERA Repairing. Bellows- made to 
order, ah utters repaired BeltOiV.? made to 
fil ulJ stand^irif 5ftlMra?l United Camera 
Co.. Inc.., A-1S15 Helm cut, Chicag o. 

CAMERAR And supplies. Free Illustrat- 
ed cat n Log listing everything photographic 
— still and movie cameras, films, lciiscs-- 
at tremendous Ravings. Hundreds Of bar- 
gains, new and used. A31 guaranteed. Wc 
take your old camera or equipment In 
trade. Write now lor your free copy of our 
invest money-sav me bar gam book— lust 
out! LI ms ted edition, Hurry' Central 
Camera Co., 1 Photographic Headquarters 
since 1459 h 230 S r Wabash, Dept. H-1GZ, 
Chicago, ill. 
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MAKE Monpy In nhntcHrrauhy. Learn 
quickly B-t homr. Easy plan. Pre\EOU£ ex- 
perience u qnepessarv Common schont ed- 
ucation sufficient. Interesting booklet and 
requirements Tree American SSchcunl Di 
Photography. 3801 Michigan Avenue, Depl. 
3432. Chicag o, 

THOU Allowance for your camera on 
Perfex, Oraflex, Leica. etc Enlargers 
cheaper. Gr iv Ite. Kill nedl'. Alab ama, 
AERIAL Cameras — Haw la make unct use 
them, Complete 22-page book only SLOT, 

Aircraft Directory. ALhan*. Ohi o. _ 

PFIOTOOR A PH KKS, r Earn goad money 
advertising, Quarter brings complete In- 
struction.:. Satisfaction guaranteed 

Ph o to-Ad, Box aft*, Boise. Idaho, __ 

ENLARGER SI, $9, Enlarges eight times 
size of small negatives, Fully guaranteed, 
Paramount Bales Company. BQ Dudley 

Street. Boston. M& ak. 

FREE Camera catalog PM5. Largest 
dtscoLinta, Cameras. movie equipment, bi- 
noculars, Trade-ins. Brenner. 043 Perma, 

Aye Washington. D C 

CANDID Midget P47s^-£0,00 Bargain 
lists tree Debski, 1534 East 17th. Brook- 
lyn. 

BASS 5 Ill's I Shrewd buyers" write Buss. 
For 3d year* headquarters for everything 
In photography. 72 -pa go Bargainer* m 
Np 242 is Interesting and Iretv Write for 
your copy. Don't trade until you write 
Bass Camera Cartiponv. Debt AO. 

West Madis on sv. Chi cag o. i;l 

HAVE You a camera? Bend ten cents 
for recent number of our big msiKft£:lle. 
showing how 10 make better DlOturflS and 
earn money. Amev-iean Photography. lie 
Cam e r a House. B os t.nn 17 Mass. 

CAMERAS. Films. PfcDff 33 r l tP }&"* 
discount Paramount Photo Division. 327 
East 92nd St,. New York. 



MOTION PICTURE* AND SOUND 
EQUIPMENT 



BASS £Hy&: The hew Revere doubLe 0 

camera at *20,50 with F:3.5 lens is a 
honey, The new Revere projector tit *5!?. M) 
ih- great value. Both described in our new 
catalog No. 245. 12 pages. Write for It, 
New RCA Model PC -lib 10mm, sound on 
film protector J,v ready, Ortatem 3300.00 
value. Literature oil request. Write Cine 
Headquarters, Ba.s& Camera Company. 
Dept. A, 179 west Mudlson St-.. Chicago. 

rsi _ 

liinli Peering "Plus -i- Violet" reversible 
movie hlms lor better Indies at less cohc. 
Weston 13— ’daylight loading spool.'; — free 
proceMlng, IJnlvex Site each, two rolls lor 
JI.W: 25 It. double Sinm.. 41 0O. Tour rails 
for 83.50; lOO II hhuin £2.35. lour rolls 
far 40.D0 < Also bulk i Details free, Peer- 

leas. BOX I3HJP, Noilywood. California, 

WRITE For new large two color 1&40 
catalogue nationally advertised moilt? 
cameras, prOluetOrs. films, ftcceuorl es , 
Payments Low its S3 50 monthly. Don 
Elder's Home MoyIw, Pent, 13, 7S0 Boy Li- 
ton Street. B ost on. M aas. . 

35 MILLIMETER SOP lid fllm Ailtt MUlP- 
Pient to exchange for 50 millimeter sou [id 
ft] to and eq uipmen t __&rlejtA Virg inia. 111. 

COMPLETE ISMM, silent library for 
sale. 50 features. 7S reels comedies. car- 
toons. i9 DO per reel. Remington Pictures, 
Cincinnati, 

SILENT 35 MM films, Lowest prices 1 
Demsey, 13^3 Berkley. Youngstown, Ohio, 

IUM. AND l&MM art films. Lists free, 
CaUIog 10c. Bog 1GB. Lefleris. Brooklyn. 
N, Y. 

■ LEMOINE Process'' titles ! Film entu- 
logf Btamu. LeMolne Films, Nevada, 

Missou ri, _ 

MOV IF Shop special. 10Q It. IGmm. rapid 
out door dim, including processing. 31.95, 
Free lists. Movie SHOP. B3a Broadway. 
B ayonne ^N.jl 

NEW Sateen screens. 9'gl2' *15.00. 

Pa the £55.00 hand «g tu i r A to r , special SS.5D, 
DrvjnK drum complete tor lotja - lfimm., 
&0U r 35mm. 52 J 'Ml, Acme portable 35uLnl, 
projector, l0a0\ motor driven. COttiuletO 
J26.UU. Powers heads, also complete out- 
fits s hi. 00 up. Universal camera. less tens. 
2-4O0' Lute r mil magazines. £33,00 Victor 
“25" Suf 10mm projector complete 
£149.50, Odd 400" silent Idmrn. dims. 
Si, 05; sound him, 52. 95. Pathex 9 fa mm. 
$18 OQ camera. f:3.5, special 52.09; film 
31.40 with nroccsSLiiK Trades accented, 
bought,. MoguH's. ft* We st tBth. New York, 

MOVIE Film processing oatfl: 33.05. 

Royer al t. B ox I 81 O, M ilwaukee. Wia , 

ART Samde. inc: other kinds, lists free. 
Goodwill Company, Jackson, Tennessee. 



OUTDOOR Film 100 ft. IGmnl. 51.03. 
25 ft. double Bmm. 08c. Pr&CCSSilUt Lnvitl ti- 
ed. 8 mm. earner A. projector. yei'c^h Sin O0 
complete. Free Lists. Home Movies. Box 

gift. Easton. F^nna, 

EXOTIC Movies sample, dime. Catalog 
0-iftmm. free, CAmoras. urulectora, S9 tin 

UP. G rav|i-e. Kennrdv AlHhuma. 

Lmi feet Llimm. including processing 
nnw £1.50. 8 men. Llimm from te foot. 

Cameras and pro lectors, low priced, easy 
terms. Morrison's. Province St., Boston, 
Maw. 

RENTE &- 1 ;. v;y[ pr cm ivi ms .,' reels £2. 
Free calalc-Euc ‘with sample film 10ci. 
Park. Wav Exchange, 1040 Eastern Parkway, 



SENSATIONAL B-lfiMM, mpvlos “Bombs 
Over Europe.'' Thousand.; other subiects, 
SOM- eXClia Aged. FlIipe rented everywhere. 
RarJEMP.'S Hi equipment. Trades accented. 
Frtw illustrated ounsague (with sample 
art 10c) Garden Film, 317 west 50th, 

New York, _ 

SHOW Movies outdoors! 35mm. bai'- 
xnlPS. Caldcraru. 51 til South fit. Lams, 

Chicago , _ 

MOVIE Cameras, projectors. Aims, etc., 
bought—- sold-- exchanged. Lists free. Art 
samples 35c, Peerless. Box 1310-P, Hollv- 

woo d, Calif. 

OUARANTEEU 8mm.. l(i r miS!i , 24-huUir 
reversal, processing. Esn-rS. 394$ Central, 

Kansas Clfy . L Missourh 

ART Films, sample, dime; catalog free. 
Cl heart, 2«3 Gu pn;son, C]ilcftjg& 

MOVIE Film, Develop yourself. Uni vet, 
Eastman, etc. Chemical samolea j&e. Raw 
film wholesale. Lake Camera Exchange, 

Gary, Inri. 

1$'; fo 25'^ Discount nn still or movie 
eameras. Free circular Paramount Co, , 
327 E. 02nd B!., New Yprk City, 



RADIOS. SUFFLtES. INSTRUCTION 



RADIG Kits — S3. 05 up. S LurId band; all 
wave. $-10 tubes. Save &(h, MtQco Ra- 

dlQ. EF-IO. gftliMS City. MO 

RADIOS — 38.9$ Up. Save 50',- Wsnd- 
chargers, ylectrid fencers, power planta. 
Home agimts wanted. Catalog free. 

Marco- E. Kansas city. M o. 

RADIO Engineering, broadcasting, avia- 
tion and police radio. Servians, marine 
find Morse telegraphy taught thcrou ghly. 
All expenses low. Catalog free. Dodge's 

In stitute- Ames St,. Valpara iso. Ind , 

SEND I' 1 OT free giant money saving radio 
and pb apograph record citalogiie. United 
Radio Company. lOOft -M. Nc W ttTli . N J. 

HOME- BUILT Radio recelv ers that pro- 
vide factory -built nerformivnee, Anyone 
cun ftisomble and wire higl^grarlo rcrciv- 
(Tfi from Meissner kuta Big 168-page Ln- 
StnjcEion manual contains com Die Ir con- 
st ructj □ no] information on 30 models, one 
to HrVePtcer include television 

and frequency modul a tl on receivers With 
latest data, fiend 50C to Dept. PM- 8, 
M-C-Lssner, Mt Carmel, Illinois. 



MUSIC AND MUSICAL IN STRUM F NT S 



SWISS MtKic box works— They operate 
fev winding main spring. M&ko vour hOV- 
eltLes. Big markoll PrloC ACCOfttlPK to 
alze: £1.35. it. TO. £2.10. )^.9d Music Box 
company. J47 West ffith strm Maw York, 

bongs : SojLgpotms; bought. compo*ed H 
published. recordaS. radio broadens fr-d. 
Rost Offer Free advice. Metro -Melody Mu- 
sic Publishing Company, San FrancJ&co. 

SPECIAL £3.85 Postage prepaid piano 
tuning tools. With book of instructions 
Hi ll I MPMC Cp., Waco. Te xas . 

MUSIC Arranged to tHjenus. rSamola 
1 Or i . Frairk Wildt Lancaster Peng*. 

STUDY Guitar, instrument free. Re* 
denim, Tilth Art. W«l. Duluth. Minn. 

ADULT Beginners pm no course Si. 25. 
Moses. 315 West 8gt h, Nr W York, 

LEARN Swing nmju;i! Pnsinj hrsriLM fr.-n 
To liter, Christensen, 75 1 Kimball flail. 
Chi cago. 

original Song poems wanted. Free 
examination by urofeAS-tonal music writers. 
Five star Music Masters. & Beacon St,. 
Bos tpn. 

phonograph Record* toe; catalogue. 
Paramount, AP-3Sf| Ea-st Market, Wllltw- 
Harra, Penns vlvanaa. _ 

TWENTY Late phonograph records, only 
St, 00, (Shipping charges collect,! Paul. 
Oswego, Illmolx. 

FREE Book to soivg writers— Original 
pnems,, songs wanted. Variety, Dent. V, 
Salem. Indiana. 



MANUTYFE: A small Instrument that 
nrint-s mtiaic fast, neat, easy tP read. 
Price £2.1>D rwH-tpaidl. Manutypa Company. 

Ft, Wavne, Indlanfl, 

SONOWHlTEftS — Agents, new salea 
plan National Music- D, 532 Sixteenth. 
Oakland. Ca lif. 

SONO WRITERS' Wonto. melodies! 
Amailmr DfTor. Hlbbafer. C-5. 2157 N, 

Ayers. C hicago. 

WANTED: Original maems for musical 
netting. Publication, radio, recording 
sendee. Richard Brothers. £-1 Woods 

BtUld l iu, Chicago, _ 

BONO WRITERS— Sp I i-'ud:d prppoeitlw, 

Newart Song Publications, 1207 Carbon, 

ftiratute. N, Y. 

MUSIC Printed. Fifty copies yppr song, 
“Stflos-tyle" artist nrintR. Sd.dd. Sample 
sont. OrctiL-alriv brills band, choral. Oil 
Friar. 401 Kambacli. (ID. Pittsburgh. 

Peima. 

SONG Poems wanted. Free examination. 
McNeil. Master of Music. 510-PM Sou Hi 
Alexandria. Lo& A naelos. Caltr . 

SONd WRITERS. Write for" fr« !n?psr- 
Lng booklet Outlining new opportunities 
for nniuteur songwriters. Allied Music. 
Deni . 4, B o x 507 . C incinna ti. Ohio, 
MUSIC Composed w wottLs. Wonderful 
prooiHitlPh Bauer Bros Oslilcosti . Wls.. 

music com&osed to words. Rhyming 
pamphlet on request Phonograph record- 
ing ert completr-d song^. Send poem tor 
r-ansi.de ration Keenan's Studios, Dept. 

PM Box SI 40 Brid geport. Conn 

WRITE Songs. Big money and reputa- 
tion. Write lor information. J. Gordon 
Pub Co . f Jal N. Hovne, Aw, ClUcagn, 
WANTED! Lyrics, melodies fur songs. 
We arrange, publish, sell. Superior SOJIff 

■Stud! os. Pa asaie . N. J 

SONG Writers. Send for publishing 
agreement. McKinley Mu&lc Publiahera, 
1501 E. !i5th 3C , Chicago. 



BUSINESS OPTFURTUNITIES 



AM&ZItfQ Lawn mowers, Gasoline Of 
electric pow^r Whirling rptnrv Nidei. 
550 no and nn. Distributors wanted Sn- 
tary Mower COni pailV. Omaha NehrsLftli:a_ 
INCREASE Your earnings, in a bu.-i[‘i«4 
of vour own. with all the trade you can 
attend to. Recnme a Foot Corroctlonlst 
iiiid m 11 I i'V weeks earn bi« Income in 
service fee;- — not medical Or ttillOWMly- 
Easv tcrmE Tor home training, no further 
capital needed, IIP gnotlH to buy. no agency. 
Address : 3 pioneer System, 533 Back BlV, 

Boston. Mass . 

MONEY dan be- made repairing bcsiIcSl 
F or in tor mill Pn regarding instructions on 
repairing send stumped envelope Acker- 
man Scale Repairing Inatructlom (Copy- 

right- 19 401, BOX 1053, Charlotte N. C. 

START Home business making Ktftiuary. 
plaques, art «P0dv. novelHK. souvenirs, 
concrete pottery, warden furniture, artill- 
cinl tnatble flooring, liquid marble. Make 
vour i>wn flcxLblo molds. Ama^lnfl: pronto. 
Valuable folder fret. Crcaiive PuhiL-her?. 

fpa i, GlchcOc-. RJRlOtjb 

MONEY B,v mail. Tested tnOhcV lUftkera. 
BLart vour owll business. 35c. C-T lialea. 

Box 208. White Plains. N. Y. 

U-n AMAZING Money making i-vcr-erv 
Free samples.. Formica NO wily Service. 

Dayton. O hio. 

RECAST Old batteries Into new, Ut- 
est achievements. Battel? Lob^imtorLfti. 
sc. Paul, Minnesota, 

PERFUMERS Make ble money. Start 
Email, grow,' lae.K'T. Sin a 11 eapital — profits 
larxe Write quick for free Toldcr f:Xnlaln- 
Ing all, Dr. Abell, Slav In El da. Pasadena, 
Calif, . 

CONVERT Tin MUSS into steel scrap and 
valuable tm bv Chemistry. Cash markets. 
Write tndiLV tor process. 50 etiLls. Hum 
Cater, 1G0I East Hth Avenue. Penver. 
C-plnradO. 

START Home Mailorder BuxiiiesS ”23 
Lessoei Course 230.” Ideal Service, aft. 
Park Rldae.. III. 

CUBAN Information Bureau Everything 
relative Id. dr about Cuba, reliably inves- 
tigated and conscientiously done at mod- 
erate Teviv backed by legal or nfflcJal evi- 
dence, No charge for the first inquiry. 
Confidential. Commercial. Indus trial, crim-- 
CTfliagicaL political, historical. IcruE sta- 
ttEtloal or personal information furnl-vhed. 
Reference* exctianeed. Information E.)e- 
h a rime ut. Cuban American Eifokerage 
Comp any. Apart 11 dp 5Sfi. Havana. Cuba 

TURN Tin cans into monity tiwtTUC- 
tJCms 25c H. Chaney. 1130 R. 10th 3L. 
daeksnnvLlle, Fla. 
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POPULAR MECHANICS 



reflex Lawn mower lj]ad,e keens mow- 
er always sharp. Give suae. Sample Me. 
Refiex Blade CO., 420 Cham' EL, Scran- 

ton, Pcnna. . 

FREE— J ' Luck, v 15 Golden Opportuni- 
ties. 1 ' Vita!, reliable information ubOUt 
operating A mall order— mailing business 
including sources. free circulars add tree 
k»ij1jmr of your offers. Absolutely fm to 
chose sending 25 c lor three leading month- 
ly moneymaking opportunities rciaffazfpeB, 
Unbelievable bantam or money refunded. 

Mail ft (t Berri ce MoOre sril lc. Aift, 

POPCORN Machines, carmcl rrlsp, crisp- 
cttcS. cheese coat, potato chips Long 
Enkii Hs. 3Q35- H High 3t-. Springfield. Ohio. 

MAIL Order business course show* VOli 
hpw to make money, spare or fulltime. 
Teaches professional mail order technique 
—not penny -C&lehlflg schemes. Free de- 
tails. Nelson company, sod ahermaii. 

Pest. 4W-H. Chica go. . . _ _ _ 

MAIL MONEY Facts. Outstanding ncail- 
order magassLne. Sample copy, hi* me si. 
lOc, Vernon Specialty Co., West Fanvicw, 

Fenna 

ST. CLOUD Granite iamplM. red or 
gray. 2" square. initials engraved Mr. 

Box $5 3, St- Cloud. Minn. 

A LITTLE Gold mine Repair, rennish. 
upholster broken or discarded furniture. 
Very small capita! needed. Complete in- 
formation And Working instruct tons SI. DO, 
Monarch Upholstery Shop. 25-T LA Salle, 

Los Antrclei. Calif, 

'"RUBBER Mold Making.'" Plaster Cast- 
ing. Working instructions 250. Ideal 

Service. R M-3. Park Rid no. Til. 

COMPLETE Used brass mould] ng outfit, 
only S2-D0.D&. Write lor list pf equipment 
Included. Yo ungs A CO._,_NfWburjih - N. Y . 

START Mall order book business new 
W&y, I've made thousands yearly by it. 
Comptete particulars frer. Economy Pub- 
lishers. 15 -P Fftrk ROW. NeW York. 

OPERATE Legitimate amusement ma- 
chines. Investment required. Bps 1 JV-u 1 , 

Rock ford. Ill d nois. 

YOU'LL Like rwlleerlng mirrors, telltt- 

[&rs. making chipped g LdSS nameplates, 
signs. Write Sprinkle, Plater, I2T, Marion, 

Indiana. 

M, H, Earned tUH In ^pare time I<Jf 
exceptional ' "cellar crou" Snow-King 
mush rooms ! Free book tells if vour cellar, 
shed suitable, We buy crons. united. 384 B 

Lincoln Aw., Dent ST ■Chi c ago. 

GRIND Lawn MdWerel Faclorv method. 
£2.U0 capital. kBDD.OD reported. De Lam- 
bert. Jan esville, was, 

OPERATE A col Lee Uon- credit bnrr-au. 
Very profitable, Permanent Free folder. 

Cola As^ocla tuS. Syracuse. N . Y. 

START Potato chip business in your 
kitchen. There's money In potato chlos 
for everyone; else KrispT Cheese Chips, 
poldctl corn Chibs: 3 formulas.. 50 cents: 
guaranteed, Joe £vc. 27i2 Gdmer. De- 

trolt. Mich, 

GOING In the mail-order business? 
valuable information, free, Hollywood 

Mai fere. _Bok : _4 6. Hollyw ood . 

UP TP S25.OTQ reported using schemes, 
tips. opportunitien. formula-s from 
"Stb&mer" Magazine, Alliance, Ohio, 

Copy, itic; tri al si x montha, 3-Oc. 

LEARN To mottle furniture, walls, 
woodwork- Imitate parquet floors. Gilieli- 
ly taught with our formula, minute drying 
paint. Instructions &0C Cush. Kav Labors - 
Lorie s. 1064 E. nth St. . Brooklyn. N. Y. 

CLEVER Publishing pronosltion. Malta 
money, soare time. Bulletin, 10*. E. De 

Witt, Orchard Park, N, Y. 

MOLD Making, plaster casting, tre- 
mendous orodty. Foolproof rubber. 24 
page instructive catalogue free. Plastic 

Arts, Til N eely. Mun cic, India na. 

mo Mail for you, Latest money mating 
niters opportunities, catalogs, magazines. 
Name listed in directory Ilk . Ideal Herv- 

Lee, IDSM park Rldatn IlL 

Handy Men— Earn money home operat- 
ing Community '‘Fig-It" Shop. Stafford. 
Maksnda. Illi nois. 

MAIL Order opportunity, Small invest- 
ment sturt-s you. Complete LnslrijetLons 25c. 
Morse Pu blisher s. Bos G7I. Cincinnati. Q 

MAKE Artificial marble. NoveUtes. 
fioors. pottery. Cement secrets. Brilliant 
i-amolc 3C. John A. Favn. t>45 Grande 
VJ.sta Avenue, Los Ang ela. Calif. 

CASH Paid tor insects. Sec Sinclair 
display advertisement on on s c_ ] 0 A . 

SMALL Cardial starts 1 ‘route 1 ' com up- 
rrated peanut, gum and amusement ma- 
chines Particulars free. Kubblns Co., 
1141P DeKwlb Ave., Brookljn. N. Y. 



MAKE Money dcvclopins films. PFlnts. 
outfits include .Instructions, write for 
nr tees. Joh nson'S. BOX isa2, Baitlmp r e. 

3TART Own business. New Col lection 
tested plans. Real moneymakers. PartiC- 
ulara free. E nterprise. Hillbnrn. New York. 

NEED Money? Do yaw have a worth- 
while idea or business in mind but lack 
cnnitBl? Our compipl^ course; of SPftt ruc- 
tions — L, How to Gontrol and Operate u 
Business Without Your Own Cnultal"” 
ihculd solve your problem; Only %i post- 
paid. A, ShUW, P.O. DOI 2a, Jamaica. 

N Y. 

OPERATE Mail order business fit home. 
Dc Lulls dime. Maples, 341 a South Marsh- 
field. ChiruRO. Illinois, 

AFTERNOONS F'rec? Work home! 
SI CltWJ month reported f exceptional c(e:e*— 
fpiltimcl. Also wartime nlanl Expact 
Kurcrliel Naiiohal. BX I24D-2, San iior- 

nardl no. California. 

RAISE Angora rabbits— Sale home busi- 
ness, easy, reasonable care. Wool sales 
guaranteed. Small capital- Authentic in- 
formation. Maurice B. Sixby f Pioneer 
Breeden. 94 MclrOsC, Buffalo. New York. 

YOU'LL Like the candy business— we 
Loin Mart you, furnishing outfits and in- 
si ruction. Opirulc "Specialty Candv F»c- 
tor v 1 " home. Men- women. oppoftimLtv for 
trcod steady income. All or spare time. 
'Our 3 1st yeaj- i Booklet free. Ragsdale 
CfcPdl p j. Drawer A Eaiit Grange, N _J. 

MANUFACTURE R‘S EX i:3lW IVe loVrthllnS l 
jfDL-ci a itl os- merchandise information, du- 
plica ting In lest popular branded products! 

M iller's Lab oral -nncs . Tan^u a . Florid a. 

WANT More business! 2c daily opena 
individual New York branch omee. co- 
operative Mail Berviep, 12S Lexington Avo, 4 

New York. 

a’ short-cut to continuous profits 
through new. im- Fins pent, business No com- 
petition Small investment and thereafter 
a llfetLmr- business of your own with ex- 
traordinary profits. Skeptical? Good! 
Write far eyt-GBeniWf (kinds. A chanoc 
pf a lifetime, Kenneth Fleck Company, 
3fHt Wallace Avenue. Columbia City, Incj, 

RUBBER Mold bargains brings. Xmas 
bus] ness. Colonial Arts. Perry. wT H. 

WIN Money! Prises! Contest Magazine 
10c: Butler, 473PM. Behring. Florida. 

S-IQNEJ And showcards easLly and ex- 
pertly painted with letter patterns. Many 
siscs und stvlcs. Wriic for descriptive 
folder. John Raltn. A 1330 Central Ave. r 

Chicago. 

MEN — Women, operate "specialty candy 
factory" home, till or ynAre lime. Qpnor- 
I unity for good steady income (Out 31st 
vrar.) Ragsdale Candies, Drawer $2. East 
Oranae. X. J. 

GRAPHITONE A super lubricant re- 
lieves sticky valves, reduces friction, and 
ends carbon. Used in gasuhne and oil. He 
independent, make big money, sold in 
quart cap?. Forinuia with stale tiKhts and 
territory, Wire or write Arthur Oils,, 

Mavwnod, California. 

MAKE Money with Personal service 
bureaus! No Investment needed. Twenty 
different ways to begin immediate flnan- 
vial Independence. Simple, smart, prac- 
! escai. 25c, Berton Strickland. Bex 42 T r 
Longmont, Colorado. 

335 SINGLE -INGREDIENT Formulfti, 
♦! 141 postpaid. B Ktnford, Wayn e, Pepna, 

"NEW Business'" opportunities. Drop 
postal. Porter, Box 6346P, Pittsburgh. 
Pcnna.. 

WE Successful ly sell inventions, pat- 
ented and unnatented. Write us. if vou 
have a practical, useful Idea for eale. 
Chartered Institute of American Inven- 
tors. Dept. 4-C. Washington. D. C 

I WANT To send you proof of Lhr won- 
derful culling oOvcr of Popular Mechanics 
Magazine's Classified PAkeS. What's vour 
prooortt-IOPV Write me today. F. W. J&h ri- 
sen, Manager Classified Advertising, SfH) 
E Ontario 9t.. Ch icag o, 111. 

MAKE Color*, glazed concrete Pottery, 
gravestones, tiles-, floors, waltl, Resettle fit 
waterproofing cic.. BockleL 3c stamp. Ka- 
lional Potlcri i r. M ii uicapolis. Minnesota. 

GET Big malls — Samples galore. Vcur 
name listed in Midstates Mail Trade Di- 
rectory, copy aent you, directury Sod.oDd 
articloi Wholesale, IOC. Eagle, 414-P W, 
ft5th._Ch l c fl.gd L 

MAIL Order business is your opportunity, 
MurW began small. UOW earn thousands 
year tv. No personal contact. Boundless 
opportunities. Have hart over HO years est- 
ucm-ncc: will help vou succeed. Send 25c 
for valuable booklets, none free. B. 
Brc-niscr, 25" E. 2l&f, Phitadefohia. 



INVENTION Finance Magaziti#. B0-G 
Wall Street, New York, important par- 

ri cu_la_t5_.fr ee. 

A REAL Future for you with Red Comet 
firo control products. Low prices. Proved 
seven years, Splendid sales outfit free, 
Some EOOd territory open. Exclusive. 
Write quLck. 76(1 Rod Comet Building, 

Littleton, Colorado, 

MANUFACTURE From PfiosphoSene. 
Bleach 2c Eallun ; -glaxa spray lc gal Lon i 
hand soap So pound: and ten fast sellers. 
Samnle E5(i. Details free. ■Western 401 

Climax _ .Bldg.... ctrveiantt. O hi o. 

S I.' L'CEED With vour prOduOtA 
sell them. Form, ulus. Processes Accurate 
analyses. Catalog free. B, Thakly Ca,„ 

Wipi Tiln«t-on, D. Q. 

~ PLASTEX itidustrie* offers industrious 
men an opportunity to start u business ot 
tlictr own. manufacturing art goods, nov- 
elties, souvenins. elc-. In Plostex and mar- 
ble imitation. 5c material makes St Arti- 
cles. Rubber moulds furnished for speed 
produelioh. Small investment brings big 
returns. YoU ire jdst In lime for blS Whole- 
sale season now starting.. Write ror inter- 
esting booklet mailed free. Piaster indus- 
tries, Dept. A, 1U85 Washington Ave,. New 
^ 1-1 rk. 

GOOD Paving business silvering mir- 
rors, plating aiuopam. relteetors, bicy- 
cles. bathroom fixtures bv late method. 
Free particulars und proofs, Gunmrtal 

Co.. Avc. H. Decatur. III. _ 

ELITE Collection of business plans, con- 
tains 127 tested plans and scores of formu- 
las. Start own business; home, office. 
Particulars free. Elite Co., 214 Grand St,, 
New York _ 
WHERE To buy at lowest wholesale 
prices. Information free. Yorena. BOX 

P-312 . Bayonne. N. _J. 

ino PROFITABLE Mall order and focal 
plana. Gilbert Buoply. 5-P W"e&| 24th. 

New York, 

MAKE. Sell luminous paint, Literature 
free Gordon Laboratories. 12fb5-H Broad- 

way. New York. 

EARN Money in your spare time taking 
OUbS-Criptlorts to Popular Mechanics. Un- 
limited possibilities, every family a pros- 
pect, E-asy to sell. Bonus paid in addition 
to liberal commission, Bend postcard for 
further details today. Circulation Dept., 
Popular Mechanics Maga&ln?, 200 E. On- 

tario Et.., Chicago. 

]£7 ways To make money. In home or 
dfllce, business of ypur own. Full partic- 
ulars free. Elite Co.. 214 Grand St., New 

York. 

HOW Aud where to obtain capital fully 
explained, free particulars. Star Service, 

Wapakoneta. Ohio. 

MAKE Motley bv mall, the YrilV we rio. 
Free Information. Maywood. P-lio-7 

Broad a'a y, New Yor k, 

SECURE Financial Independence by 
placing coin operated merchandise vend- 
ing machines, out on percentage basis, no 
experience required, little capital needed, 
write for free detasLs. Torr, Soil 1 ;. South 
fiAth St,, Philadelphia, Pennsylvania. 



JHG N F V MAKING O PPOETUNITIES 



RELIABr.E Mm to operate movie clr- 
CUilfe in theatreless communities. Earn 
i5Q Df> to SI !;Li. L'i'i wecklv. Everything fur- 
nished. Southern Visual. Debt, PM-13. 

Box 2404. M emp his . Tmn f- SSOA 

GET Squab checks weekly. Evc-opentng 
poultry book free. Race. Box 639. Melrose, 

Mas s. 

PKOP'i TABLE Proposition: real money 
getter ; local, agents, mall order write 
Briiso. 7Q3 Robltvwn St . Clair. Michigan. 

PROVEN Moneymak]ng plans. Particu- 
lars free. Bradley' 5, Box HUE. Raleigh, 
North Carolina. 



3 NATIONAL Mailorder maguflricS 
crammed with moneymaking informatlcn 
--35c Single comes iDc. International. 
Box 5636 , Chicago, 



MONEY Making ideas. Samples and 
particular? free, Tohsaasen. Rev Heights. 
8, D. 

LUMINOUS Paint" shine* In dark. 
Easily made. 304 other formulas plans — 
all 25c. Ideal Service. 30OPB. Park Ridge. 
111 . 



YOU'LL Like resilvering mirrors, refiee- 
tons. milking chiuprd! glass humepUites, 
signs, write Sprinkle. Plater, 367 . Mari- 
&n. Indiana, 

extraordinary Moneymaking Ideas e 
Worldwide propositions; stamp appreciat- 
ed. Worldwide Service. Box 5450. Metro- 
politan Station, Las Angeles. California, 
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BOOKKEEPERS Make money operating 
new copyrighted bookkeeping service. 
Eulph Lee . Vicksburg Michigan _ 

FREE Formula. Successful Uihf re- 
v Lai mins, Botsset, Box 4a;t. New Orleans. 

La . _ _ ____ _ 

MAKE Money, nth cry do. coilcri :ug r . i ■ - 
Hies, tfiads. IrOM 1 ;. Easy I Profitable! SuieE 
We SjuV nil VfcriCtlM. P i rtlCUlarn dime. 
Biological Research tfitMir a corles. Dent, 

l:E ] .!-!■■ Rock, Arkansas. 

HUY Whuli-snEe th !L bv a ~ul or LuriiL 
TVelZCL. Yalhftl ta. N. Y, 

MAKE 000 *J . Plan 35c. NubLa Com - 
■panv, 770' Columbia Road. Washington, 

C. 

CONTEST Bulletin. Simpli 1 copy Luc. 

16a& Eas | Fif t h, rmlMth. Minnesota. 

LQOT.WW ARTICLES ' Wholesale, ' Ira ire r- 
tory Inc. Herbert Ma-sner, 201 Ocean Park- 

v, ; j y I: rook tyn , New Y qrk. _ 

CASH Paid 3or insects. Sec Sinclair 
display advertise ment on pa g e Iff A, 

A QUALITY Mill I ol hiOhcV -makers, 
lies . formulas, elans, No trash. 

tac, Ooottegfi. Ber ge ni l eld. N. J. 

FREE Ll L era -L in- ,o .cnblng mmsv monry 
rn:iki:iur plans.. Franklin. Hus ttftGM Hilltop 
Sta.. CfrUinibtss. J3Jiio._ 

HOME RinU mailorder business. Like 
mine. Start you, Information. Stamp. 
Frank H Rattles, Ami. Arbor. Michigan 
EARN Money Lukina; magazine subxtrip- 
tlons. Details free. New York Circulation 

Service. nn Church. Now Ycrk.^ 

QUICK Money, a way proposition.. Write 
today Kahn^aad W- 45th. Chi cago . 

typists i Earn money addreMlnt en- 
velopes, circulars, typing, information 
IDc: linne free. Ace- PM It. 3 IS Empire. 

Birmingham. Ala 

AFT HR NOONS * Free r work home l 

tt.GOCl month reported (exceptional ca.nc — 
full time!. Eyi>cct surprise. National, 
BX 1240 -M. San Bernardino. Gailf. 

LEARN Mafcinjr perfect models of hinld- 
ipK*. landsckDCA Profitable business. hob- 
by, unique couraes, I neitiwn.M vc, Free 
particulars. All red Wei tiler, 4iti!) Lexinjt- 

tp ii Hollywood. C;l1l 1 nrnifi* 

RE A proEeAS-ionnt scrapboOKer Rig fees 
Unlimited opportunities. Cap be done at 
home. No competition. No capital needed 
Write to StTdPbonkors Guild. 53 Park 

Place. Ne w ¥ pit k , N V . 

“RAISE Earthworms for ProTU." hew. 
tulen-.ir.Ens; home bum net*. Bureau Zoologi- 
cal Research. 306 A Broa d way Peoria. Hi. 

AMATEUR Cartoonists, earn cash at 
home, copying and diuolioatlPK cartoons 
rpr advertisers, Ad-SurvLce A r- g-yle WLs. 

wholesale sources. 500,000 articles. 
Free directory. May woods. 1107 Broadway. 

New YarlC. r 

GROW Plants without soil. Felder free. 
Gordon Laboratories. IllfiS-J Broadwiiy. 
New York. 

PROFITS Day- night year around ho 
sethne Operate "Silver Kina'' — “Ktutf 
Jr ' vendor* sa.P5 UP. Free Instructions. 
Automatic. 21 25 -a Fullerton. Chicago. 



FORMULAS. PLANS. ETC. 



T3TAXLY Formulae, prooeasea, Ipr sue-. 
ccsMut products. Accurate an&Evsrs Cat- 
alog free. B. tIiakLy Co.. WK&blniton. 

p, C. 

FORMULAS: ''ChemL&t. ADiitOvrd." 

None Iwttur Lowest- priori Catnloit free. 

jComico. IM, Park Rid ff g. 111. 

FORMULA Guaranteed In kill all rime- 
worm. athletes loot. aac. Airneii Lu^ador. 

WEnnfleld. La, 

BIGGER Profltfi-- Lc r ^s work I ^isiKle- 
incrcdleitt formulas. Write A. Kinford, 
W&vtie Fenoa. 

SPECIAL Course cm manufacturlna ol 
shtus noils h«S. by 4i, French fepecjali^t. 
$35 nn Write. .11 ties .Tanelie. 1420 Hlvrt. 
Mt. Royal W.. Ou trecnont. Montreal. Can. 

FORMULAS, Candv lesions, opportunity 
hooka. Literature tree. Baran, Bay City, 
Mich. 

MEATLESS Roast he<T — His ineatlf*?; 
meat formulas 25c. NuWay Foods-. J3&ij. 
Ch a ndler, James town. New York. 

PIKTRIBUTORS Sell competitlonlass 
neef isiiy, Territory. Inforcnation, an mole. 
20 cents. Wei dented:, 337A Irvine, Brook - 
lyn. N . Y 

AFrEltNOoNs Freel tvprlt heunni 
Ejraccl surprise! National BX 1240-K, San 
Bcrna r-dmp. Calif. 

MANUFACTURE Motor tune nn oil. 
Formula. Schafer, 543 Melrose, Glurmro. 



ANA LYSIS. QuararvLTd dim lira tson. 
Formula MesscPKers. [reel MUIer'a Chem- 

|st<. Tampa. Fto^rtda _ 

ICELESS Ice! colder! Cleaner I Cheap- 
er 1 instructions "iSo. Unity, Covihatcm. 

Kv, 

FOFiMULAS — Atl hinds. Rcnl money- 
mBkrrs. Latest OrieeS, CaLoEok free. 
Clover Formula rv . Infl-P:f. Niles Cenlcr. 111. 

REAL Mapyf acturlm? formulas. Llsia 
fTCC. CurnmlnRS. ch Eimst, Gordon Avenue, 

Sy r acuse, H. I f. 

ELITE Formulas and Plans i make and 
sell your own products, Descriptive book- 
let free, Elite Co,. 214 Grand St,, New 
York, 



CM KM IS TRY 



FREE: 4.(1 Face catatoir of chemical and 
laboratory siLnoltrE I nr amateur chemists. 
Wollcn.Nak microsconcs rmd sumpllci . scien- 
tific book-s at, bsi? discount, jfb wmn. 124 
West S3 Street. N. V, C. 

COMPLETE Chemical laboratory. Priced 
Isivr Herman G Per tin.*.. M;u1|snu Main*. 

FRF.E Cataloie: chemistry, mlneralosy. 
Iclcs-cPocs. binoculars. Inicrnscopcs. Tracey 
Lft boratorlM. Evansto n. Illlnoie. r ^ 

ritEE Chemistry coLaloc. Supplies nt 
5c! Equip romp] etc la born tor' Kern kit 

scientific com, 337F Brldve SI.. Broolt- 
Ira. N. Y. 

CHEMICALS. Laboratory, glassware, ap- 
paratus., Scud 3c for cfttrtlois CPi- Bio- 
ta# I cal Supply Company. Ufa Mt, Hope 
Avenue. Rochest er. N. Y , ;i 

SFECTROsCOFE For quick rh e-mi Cal 
analyai.s $2. SO. Kilt Linz Sons, CamotK’ih 
Caiifm nia. 

OHKHIOALS In 5o quantLUe$ r Catal^w 
Sc. Fleischer's Laboratonea, Medford, 
Maas . 



HELP WANTED 



LOCAL Aye- up, wanted to wear end dem- 
niplrr-.t£! =: 1 1 1 e.^- in friends No en nvnj.se rr-. 
Partial payment nliiii. Up 1o SJ2 In a drtV. 
EKeeri^PVe upneeeasary, Valuahte flemon- 
.^rrqllrie equipnient, actual samples free 
fttone field Carp.. 1300 Hurrlgdti. Dept, 

H-817. Chicago, 

USE Photo stamps on employment appli- 
cations. personal letters, buslncs-i enrdfi 
*2 buy? 150. Kummed, Send Photo to 
N. P, Co . bos b, Nlaeara Hem a re Sta.. 

Bufralo, N, v, 

M. M Earned $1174 in -mare lime tor 
rKCtoMolial '-eeljar Clop" Simw-Kinp 
mushrooms! Free bonk tells if ynur cellar, 
shed aullable. We huv cruna. United. 3948 
Linco l n Ave., Dept^ 63. Chi caeo- 
MEN. Watneti. Full or snare tine. Won. 
2602- A Gcrrll-ieri A'-epiU 1 Hrooklyn. N V 
GET The |ob jqii'vb dream. rd nt. Wr 
assist talented, i Mdu-UfiOUS . ambltlaua 
men and women Ol all afcfc*. Whether new 
pmrloved Of not. Job consultant*; lhal 
luako wood — not employment as, r bh.C>' HOT 
applmatton-lettrr writers. For eve-open - 
inir booklet address GattO Associates. Tren- 
ton, N. J. 



AGENTS WANTED 



WONDERFUL Invention brines Joy to 
women who Iron: beats electric: pravin 
seller: EOvtl profit 111* SH1D weakly, Write 
Finn. USA Ml. Prospect. Newark, New Jer- 
sey; 

MAKE Extra mmn-v rasllv Sell GO as- 
sorted personal Clir^imtis c^.rd^ for only 
if. 14 bok ttssortmepta tSCIe up, Odd CflM-i 
2' ■ c each 5-f-Slrt (or Ivee .lAinph-.? exclusive 
$1 line personal cards and Imprinted sta- 
tionery. Request si assortment on approv- 
al. New England Art Publishers. North 
Abington . 3 31. Mask, 

INSTANT Galea, Hew patented room 
perfumer Enau^ •■in any light bulb. Umv* 
solid Dcrfuntc, LOst$ for hadrs. Constant 
3‘1-PCat srate^ gjr re III la. Se(id SSe Eor com- 
pjfcte sample. Lyndon Products. Norwalk, 
Conn. 

CALL On frientla with sensational low- 
est-priced personal Christmas curds and 
stationery. Names imprinted Also biv- 
vjilue 21 curd Sl.fKi HMorfitieat pram. 
Me. Experience unnecc$$ary. Bamnlea 
I r^-. Wallace Blown, 225 Filth Avc., Dept, 
P-ifi, New Yo rk. _ 

NOVELTY Jewelry, Fan I sellers, tiend 
dime fbF Simuile, Transposter, 72U Boyls - 
cop, Bon£on, M ass _ 

SILVER WAKE Cleaned Instantly. Sim- 
ply riLp and drv Amazing demonatrations. 
566'. profits. NLcProcess, Dept. *0. Aurora, 
III. 



'"f GUARANTEE Ybu can agU’ 1 InV urw 
automatic floor waver, cleaner polisher^ 
alt in one. Retails YOUf prohts 

ItiO" . Write J. H. GmlLh ManuJactUrlng 
Ci^ , Dect. P-J. Gp rlngfleld . Mass, 
CHRLSTMAS Curds, Earn S2 an hour. 
Take ardets Kulore from friends. 5d ex- 
QitlSile folders With name SI, Free aam-r 
UK - in designs Amer.ra's I ;i.-: r ' t ii lliFig 
21 Chr!Btma_i folder bfnx, CCWta 5tle. sells 
si. Request samples today, Sunshine Art, 
Dept K- 1 . Ii4 Nassau St.. New York City. 

LON MO POWER Attachment converts 
nnv hand I awn mower into eomplete power 
lawnmowpr ecoponucally. AgenU; wanted, 
LontKOpow ar. 347 North Crawford* Clll- 

' pana.^ , 

CHRISTMAS Cnrd leader brLnEs. jtm 
quick cash profits. SenaaUdhH "Beauty 
Queen" 21-rurd aasqrlmn-nt s-^1 Ls $1 nb, 
You make 1D0' : . Ten other last-sellins 
Assortments. Personal Christmas cards, 
5Q fur $1. LIU. Sammies on approval. Chil- 
ron Oreetlnea. 147 edacx, DfdL T-3. Dos* 
tan. Mass, 

SELL Sin-Blen stuns. BIe profits. Sam* 
nip free Rjat CT 5 l.fcn-V Abilene. Texas. 

HUSTLERS — ■ Easy pitch — Clean deal, 
Fur rfSiaurailta. taverns, up id 3l>0 r - prof- 
it Invi^tlKito. M. Sheridan. 624 S Mieh- 

ianti. Chic ago 

MILLION Articles. Buv wholesale. Val- 
LiabEe directory lot. Ideal ScrvSce. D-B, 
Park Rid ge. HI, 

EXTRA Cash! ScLl Christmas cards — 
50 for $1 with nuriLC imnrinted New ralsc-d 
colored nrimlrg. 21 -card u^sorlmE’nt SI — 
vou retake 100 1 . COfilyltk line. Sis mules 
nit approval. Colonial studios, :ui5 Dwicht 
Bt Depl. B~1 1 Uprliiiffiold Mass. _ 
FASTEST Selling polish mg cloths. Gam- 
blt. 15c. Matx Pro ducts, RaadinB. Petina. 

TWO Steady repeaters, prospects Halcre. 
Samples, details 5e, Dlftfdlt. A tnlissa „ 

Idwq. , 

EXTRA Money quick f Belli supcr-valuo 
nersoual Chrlsltnas cards. 55— with name* 
-at. Finest 21 -carcl apartment Si You 
make fide. Complete line Samphw on ;i f - 
uroval. Waltham Art Publishers i 6ft N. 
Washington. Dei)t. 309. Btietdn. MM i, 
AGENTS — Your awn hose sent t r* ■►: wjlU 
big putflt. Auiii.-mc miaranree. Bilk, ar 
11 '■■'ion. Rush name and hose «lae Wilknit, 
Ih'jflt HH-37 Given He Id. Ohio. 

SELL 5li Per Anna] Christmas cards— 
Si. DO AmHKlnp bareatnl 50 folders with 
Customers name imorinted. Bells fOkt. 

Fays but nroflia Free aamnlea a bin un- 
f-qiLalerl fl Christinas card aasartmentH. 
General Card, 100 S. Peoria &t. r Dept. 

F-i I Chic-kAu. 

CHRISTMAS Cards, Absolutely finest 
aasq rtmont . Season alarting, Write for 
samples. Robtipun Card*:. Dipt. GCH). Cltn- 
tem. MOsa. 

MAKE Extra money easy. Show smart 
persona L Christmas curds with name. 50 
for SI. Un OimUodllPr Values. ALso 23- 
eard msortment, si; attics.'-, Djg ntoJUr. 
Sumplps iren. Wetmare df Sugttcn. 741) 
Mo nroe, Dept. 74. R o chester, New York, 
FREE Water and our concentrates make 
69 products. Labels, bottirsi. everything 
aupplied. Quatco. E-2M30 HusseU, Detroit, 
UP To 50fl'V Profit with new urrlccUd 
1SH0 oulck. a cun n. no hint, automauc gas 
lighter, Retails, 25c. Sample 10c. Hew 
Method Company, Bs,*t PMO-iS, Bradford, 
Py-una^ 

BELL Food. Everybody needs food. Own 
oro ti tabic m-tiihborhQM business. -Gom- 
ptete autl LI son! on trial plan. Write lor 
particulars. Ed. Mills, 3571 Monmouth. 
Cnicicniati. Oi 1:0. 

BUSINESS Proposition tok : L v tr: ng mir- 
rors. reEPeCtOirs. mitilik chioped ftlaSS 
nnmcoJatw, signs, write Sbrlhklc. Flu Ur, 
129, M ar Jon. Indiana 

TF You arc ambition* ^ cut can make eoad 
tnonev with a Raw tenth ruure. we help 
you set started No experience needed to 
atari. Steady Work fur rLuhl man. Write 
RawiciwTra. Box H-a-PPM, Freeport, ill. 

UP To 100 'I profit ) ti btW Bcrrected 1U40 
oulcfc action Beir-ttlartlnfi' cl pur lighter. 
Nn jililI or friction. Lights eastlv in the 
I'r'lPd Jlet.atifi 2.je. CQftta VOU S1.75 ffoKen, 
Sample and c.tn ftinrt L?5e New Method 
Company, Bok FM-fl?, Bradford , P enna, 

AT Home, your own manufacturing bua- 
itte.-.-. making popular 61 novel Has, tlnst 
ypu 3c bo 15c. Everything supplied. Write 
Sp-Ld W'ptIss, Dept. K-642, Cincinnati. 
Ohio 

MEN And women wanted full or '.pare 
Irene lo veil Sayinan products house Id 
house, write T. M. SflVltmts Products Co,, 
Si. LOUIS. MO. ne&t R3. 
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POPULAR MECHANICS 



JiDO';- profit Selling new "W-ia-l" 

kitchen UlWUll. Retails 2&c. Costs you 
51.C4 a dozen QT $7,20 a proas. Sample 10c. 
New Method Co, PMM-92. Bradford, 

Frtirtft, 

CHRISTMAS Card salespeople — 
solEcrs. You make 50c on new 21-foider Si 
assortment Chris Em RS curd* With name, 

SO lor SI. Other big- profit aaaortmenta. 
Experience 1 unnecessary. 50c sample Oil 
approval. SchWiir, Dept. T-4, Westfleld, 

Masa. _ 

SELL Different Christmas cards — 21 for 
SI. Free metallic gold seals can be used 
to ^personalize" cards. Mate I06'> profit. 
Christmas cards- with naine imprinted 50 
for SI. Samples on approval Friendship. 

All A dams. E Lin Ira. Hcff York. 

ft] D’ JfJ C AN Curios soli on sight. Large 
profits. Free particulars. Samples 10c 
stamps, Marq.poz.PY, Apart ado 1176. Mcs- 

ico City. . 

MAKE And sell your men product^. No 
machinery needed, Amazing profits. 
Guaranteed +J Ch praise Approved'* formii- 
] as. Catalog free. Kcmlco, 10 -G. Park 

Rirtre. I1L 

REVOLUTIONARY Window cleaning 
luGi. Good HoMsek^nihC approval. OnLy 
ten 42 25 sales daily to housewives, lac- 
lories, school?, stores will make you 
safki.66 monthly, carter f inducts corn,, 

9c a Fro rtt A v e., Olarelaod. Ohio. 

CALL On in ends with greeting card as- 
sortments. Easter, birthdays, other occa- 
sions. Bifr demand. Tin? profits. Also per- 
sonal stationery. Experience unneceiHir, 
Samples 1 nee. Wallace Brown, 225 Fifth 

A vc. . Dent. K-34, New York. 

MEN; Women: fun or Dart lime. $14.00 
daily is rosy wltn our sure fire 25c uocfcet 
novelty. Everybody needs It. $1 DO starts 
volt. Refunded If not satisfied. Wintun 
Mt'H . Co., 515 Orang e St.. Newark. N. J. 

AGENTS Wanted— ExclitaLve one county 
franchises flVR Li ft hie on our Supercharging 
Air Filter. Increases! acceleration — im- 
proves feOS mile&ffe. No moving parts. Pair 
of “sLipcrchavged' hood signs free with 
every Dtir filter Five minute Ins La Elation 
CitfinoE cleg up with dirt— sturdily Con- 
meted of cast aluminum and iron. Two 
sizes to ru all popular mnk«g of automo- 
biles. Tremendous market, mg profits, 
Write for full particulars to Supercharge 
ink Air Filters, Room 922, £611 East 161. 

Street. New York City. I 

" MERCHANTS Wall 7 lhum, COSt" 1C. sell 
14c. 3 samples 15c, refunded. Richards, 

l£7-M E, New Yor k Bt. ,_I ndlanaphliE. 

TIP It. knock It over, turn It uralde 
down. The Kaut-Spill inkwell does not 
spill, Sold in combi na Lion with beautiful 
long-Hle fountain feed pen. v, riling over 
LI i'll words with unr din Fuat selling, prOl- 
i table item, sample 40 cents prepaid. Full 
informatltHto return mail Haarer ■& Com- 
miitV . BOX 366 Ml) Lansing. Michigan, _ 
CHRISTMAS Cards. Sell 50 assorted 
folders, name Imprinted SLOT — Cost you 
56t. Samp-Lea free. Dunbar. New Bruns- 

wfek. M. J, 

WE- Pay von S5 fur selling ten Si boxes. 
50 distinctive a&aorted name imprinted 
Christmas cards. Bell it. You make &l)e. 
Free samples, Cheerfu] Card Co.. &1 White 
Plums. N. Y. 

AFTERNOONS Freer Work home! 
fcl.LUJG month reported (exceptional case — 
fulltime. Expect Surprise: National. 

B3C I MO -N. Sail Bernard i uu. Calif. 

BELL To building trades. New article; 
easy seller. Send 2oc fpr sample. Mason 
and PArNsh, Engineers. £145 M. BurdLck 
Street, Ha lama zoo. Michigan, 

HOUSEHOLD Necessity costs 2c, sella 
25c. Llnnell. If 044 CoLt, Cleveland, 



AGENTS Wanted for window cleaner. 
Detai L h, W a rd. 3 7 b, 3a x br ook. Con nect i cut. 

EARN Biff motirV. Part-lull time, os our 
exclusive sales agent. Write Dept. G. 
National Products Company, 175 5th AVc.„ 
New Yor k City. _ _____ 

BIG Manutaeturer wants housewives 
with apare time to wear free aamnle 
dressra. und show to friends, Give size, 
age. Harford, Dept. H-S5. Cincinnati, Q, 

AGENTS: Smash so mites F Santos 

cciJTco 12c lb. 4-oz. vanilla iMje. Razor 
blades 14 for 8 [ jc. 104 sticks chcwmg gum 
iSc. Christinas cards. £1 in box. 14c. iso 
other bar Rams. FremlUim. Esueriencc 
Unnecessary. Carnation Company . PQ, 
St. Louis. Mo. 



AGENTS: Stamping names on Pocket- key 
Protectors. Sample check with yqur name, 
acjdresi. 2&e, StamfilhR Outfits. Emblem 
checks cheek -fobs, name lM&tcS, Hrtrt Mfg. 
Co., 303 Degraw St. Brooklyn. N, Y, 



DEALERS: Sensational seller. In Unit- 
ed Staten, free sample. Girards, W&shinB- 

tonyilic. Ohi- 0 . 

CALL Qn service stations. New Item, 
necessity, big profits. Knipp. Long Beach, 

Cali fornia. ___ 

FREE Sample — Amazing cleaner; sells 
homes, taverns . everywhere. Big profit- 
fast repeater,. Be Leo, 5047 Irving Park. 
Chicago. 

BIG Money applying initials an automo- 
biles. Easiest thing today. Free samolra, 
Ahu. sideline salesmen for Mion order 
decalcomenla name plates. ,J flaJco." 1365 
Washington. Bos tan. Ma^s. 

succeed With jour products. Make- 
sell them. Formula*, processes. Accurate 
analyses, Catalog free, B. Thaxiy Co.. 

Washington, D. C. 

DO YQLL want agents, for ycur praposi- 
lion3 Your ad m thi* space wil! place your 
sjiessn ffe before hundreds of men seekEng 
Jut-telllatr products. My folder ”Hbw to 
Secure Ageota,'" La ftlkd with proof. I’ll 
gladly send you a copy free. F. W. John- 
son, Manager Class! tied Advert!^ UH. Fop- 
ular Mechanics Magazine. 260 E. Ontario 

H L . C hicago. 

MANUFACTURE Specialties, hire agents 
i ourself. Blfi money, Frr-e literature, 
Gilb ert Supply. S-F W?si £4th. Nt-w York. 

AOENTS— 3 DOT Profit selUn? gold le&f 
letters: stores and offices Free samples. 
Metallic Letter CG. H 43tM3 North Clark. 

Chicane. 

GOOD Paving business silvering mir- 
rors, nlaiifig Aiitoparth, reflector*, bicy- 
cles. bathroom fixtures bv late melhod. 
Free particulars and prcols. Gunmelul 

CtL, Art. N. D rti HI r. lit. 

A-f.rSjNTij — QppuN unif- maki- money; 
bnok containing 127 successful business 
plans; hOmc-ofLce: iviKl for free intro- 
duetory booklet. Elite Co., 214 Grand St., 

Now YoTk . . 

AGENTS Make big profits Oh lOOd 
products, burguln deals. Low whole*aLe 
price* Ru-^h name fur trk-il outfit offer. 
Ho-Rd-Co. 2B10-T DOdier. 51. Louis , MO. 

AGENTS — To own! our literature, Goad 
profits. Home business. Maywood, 

] ] 1)5-11 67 Broadway, New York. 

ENG RAYED Name plates, uumher?. 
signii. otc.^ easily sold, profits large. Brett 

Bros.. WlntbToro.__MAS5. 

SALESMEN, District managers, state 
rrpresenlatlvcs wanted lar marvelous new 
aulomiitio grense ran. IndieatM when CUo 
is full or empty. Mammoth sales outlet. 
See our ad cn psgr 12!.* A Ace Lubricating 
Equipment Co.. 2345 West Grand Boule- 
vard. Detroit. Michigan. 



Ill^li-GRADE SALESMEN 



SALESMEN: America's finest sideline. 

40L comm -dally. 725 Iftvt s-vlllnc repeat 
Items. Every business uses and must buv 
No Investment. Sales portfolio free. Duvjd 
Lionel Fresa, 312 so. Hnmllton. Deet. F. 

Chicago. 

FREE Trial to tuslOnuTii. Sells itself J 
Revolu tionar? loud speaking inter- com- 
munication system. Talk privately, back 
and forth, to one or am v number of sta- 
tions. even 2.4D0 feet away. Anv atatian 
Oril?j:iai.E'.‘t eafis, Gicr^ tlectrieal CburK'rtlOh- 
N& servicing Ea^tly installed- Guaran- 
teed- Technical experience unnecessary. 
Two- minute demonstration. Thousands 
orOsccCta. factories, offices. Automobile 
dealers, lumber yards, restaurants, etc. 
We carrv the scccijtUf.. New low price. 
Men earning high as $i56 week. Protect- 
ed territory available. Free demonstrator 
offer. Inter Communication System of 
America. 2446 Lincoln Avc., Dept. 309, 




SENSATIONAL Quick -Cash opportunity. 
Mv route building olati gives you chance 
tor good steady Income, Real future. Han- 
dle regular route local stores. Collect, de- 
liver orders lor famous 5c — tt)c counter 
display goods, Nistiouullv advertised in 
126 maRazmes and radLo. show merchant* 
proven plan for beating eoEnpiHI l Jon and 
increasing salt's, profits. Experience un- 
necessary. Use home as headquarters. 
Chance to opera te Silver Fleet service 
Iruek. Facts free. World's Products Co., 
Dept. iin-B. gpfnceT. Ind . 

WRITE For free sample amazing main- 
proof tablecloths. Clean wldi damp cloth. 
Require no ironing. Beautiful patterns, 
Lack like linen— cost much less. Commla- 
isJUhs. bin. Also OomolelL line of dresses. 
Melville Company, Di^pt. 1529. Glnclnnatl, 
Ohio, 

UNITED States Constitution m tmoklel 
form! Large nrofitsl Particulars free! 
Elf co, 43ft North We Hi , Chicago, 



ADVERTISING Book matches— World's 
largest manufacturer of union label book 
matches. Fa&t selling line. Larne sales 
producing kit. Sample matches complete 
cut catalog, 9 color eomhsnatLOPS nijikos 
selling easy. Commission in advance. Su- 
perior Match Co.. "536 Greenwood, Dept* 

M-fl. Chicago. 

CALL On service itatL&ns f&etori«. tcs- 
t&urantE buameggea. professions: with let- 
tered advertising uniforms. &htrLs, work 
suits, etc. 160 styles. Exclusive features. 
Also Eofl-billl unLInruis. BLe advance Com- 
missions. Free outfit. Toups. Dent. L-7, 

Rorhes t er. fadlajm . 

SALESMEN. Distributors. SOD items. 
Brushes, moos. marveLous magnetic brush 
—excels v&cuum cleaner. Big profits. 
Noway fi nish Work ?.. Hartfo rd v Conn. _ 
SELL FrintlPH ftl Cut prices. 2,000 busi- 
ness cards it. 50: 1.000 ePVciOdCS or iliite- 
uk-sus. etc. El. 75: 25 urlntetl sales books 
Si. 54; l.OQti process embossed cards si. 50: 
2, DUO Iwo-culor labels,, free holder 53.50; 
2.504 printed handbills £3.75 One-third. 
cOmiii. Free tmtllt. Bargain Prtg. Co.. 

: j_8S i~ F w. Madison, ch ic&E P. 

SELL Candidates! America's largest line 
of pahtEcal auto signs, stickers, postern, 
novelties, Very little competllinn. Art- 

Nov -Co. New ion. Iuvb 

COMPLETE LLne everyday business ne> 
ccs&lties — Over 20(14 items at big money 
saving prices. Experience unnecessary. 
Samples free. Commissions advanced 
dftJiv, Nortliwestern, -e25-BK Jackson. 

Chicago, 

IT'S Hot 1 Big repeater With plenty im- 
mediate and reneat eommlutons No in- 
vestment B-elLs to every type retail dealer 
and service station. Sales tit free. Hurry! 
Universal, 2222 Diverscy. Dept. C53. Clit- 
tana 

' ADVERTISING Book matches afl¥r lib- 
eral earnings- full. £parc lime. Experience 
umiecetsary. Factory direct. Low nriees 
for Uhl- duality, quick deliveries, help get 
orders: faster repeats. All business firms 
prospects. Free Outfit. Instructions Amer- 
ican Match & Priming Cp.. Dept. GB. 

4B2 2 South T rumbull Ave.. Chicag o. 

ONLY Two s 4 leE per day makes over 
S120CJ.U4 monthly profits. AuEo toola. Ev- 
ery mechanic a orofipcCt. 95' virgin. 
550.60 sales makes S3C.60 profits. New. 
Proven. Protected lerrst&rv to producers. 
y ear around demand. Mesco. Btaver City, 

Neb, 

BIG Commissions — Selling to stores cel- 
luloid Dnelng tickets, metal shelf mould' 
ing. To restaurants, menu covers, signs, 
F. Pricing Press. 1E4 White fit.. New York. 

TIRE Accessaries, Guaranteed 16.045 
mile Tject tlnp tire natch and fast-Mll- 
1ns Una tiro accessories. SafesmiFTi- distrib- 
utors Easily earn up to S(il) weekly, selling 
Kara ges, service stations, cte. Protected 
territory. Economy Rubber Froduets, 761 

Biirkhardt. Dayton, otn&. 

$306 PROFIT Next month on $425 Galas. 
Amrriru's finest automatic fire protect Lon. 
Largest com missions. Complete line. Ter- 
rltariea, FyroTecTur, Brad Ley_ peach ,_N. J. 

DISTRIBUTORS. Crew managers, or- 
nr&nlzers of agents, send oulek far news of 
amazingly -seasonable device for traveling 
aietoists. Thirty- five cents retail or more 
value. Quick easy seller, Light, perma- 
nent. Immense commissions. Write or wire 
for details. Also can Use few lane Kaleamr-n 
In unoccupied dial riots. Act promptly. 
Nicholas company, 7U7 Cottage St,, Fhil- 

ade lphig. P enna. 

SELL Sonaa. postcards , calendars. Com- 
mlsSLOP. Write G, Mayet. Late Mary, 

Flori da. 

CALENDARS All S lkcs — O rders arc be- 
ing nl tired now for J 94 £ calendars, adver- 
tising funs Uitd novelties. Free samples — 
get started now nod book those early or- 
ders, Fleming calendar Co., 6543 Cottage 

Grove. Chicago 

NEW Socelultv — Sells everV business and 
htolesslonal man. Four Si 5 sales dally uay 
$200 weekly. Farrell cleared over (l.flOO.OD 
monthly. Write P. E. Armstrong. Presl- 
dent. Dent. PM . Mabi le, Al a . 

BLADES — Big profits. Best duality. Fac- 
torv prices. Postpaid.. Ace Blades, Buf- 
falp. N, Y. 

A REAL Future for you with Red Comet 
fire control products. Low prices Proved 
seven years Splendid sales outfit free. 
Seme good territory open. Exclusive. Write 
quick. 704 JLed Comet Building, Littleton. 
Colorado. 

EXCELLENT ObPPrtuniti' selling qur 
complete line of brushes, largest cnmmls- 
tiurgj, Write tor Nft]es plan Wire Grip 
. Sanitary Brush Company. 23Da 5th Ave, . 

' New Ycirk. 
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EDUCATIONAL AND INSTRUCTION 



"IfOVV Ti] Break a net Train Horses” — A 
hook ever 1 ”' farmer and horseman should 
have. It Js frtti MO obligation Simply 
address Beery School of Bflraempnffhlo, 

gwt ]iq$. Pleasan t HHl, Ohio, 

U. 5: Gov’t jots pay up to 540 u week to 
atari Got mady for nest examinations; 
railway DOSta]. rural carrier, mat] carrier. 
pfUce help and other* Fr#e hook tells how 
you may qualify. Write quirk. Patterson 
Mtart, Dept, I*, m. 4 ftwhatUr. N. Y. 

AtJt c: n in! rjoivinfl— Elect no ref rlge ration, 
Rapid growth creates bis demand tor 
trained men, Earn up to J3S-3-5D weekly. 
Write for f re* facts, UtLllttes Engineering 
Institute. 404 North Wells Dent, lOfl. Chi- 

cana. 

WATCH Repairing is steady orDfUablr 
work: Ex&erts usually in demand You 
can learn watchmaking trade ;ar home, 
snare time. New original Instruction svs- 
tem. SOrlbt engraving course Included. 
Write fur free details tod at- 1 Nelson Co.. 

SDO sherman. Dept. H-30 01 . Chicago. ^ 

LEARN Auto finance business. Com- 
letc course 55. OQ. Free uartLcuSars. Neb- 
ras ka Fi nance CO. . Lin coln. Nebraska . 
YOUNG JAen— Lrarn linotype 1 typeset- 
tlnirf. Booklet ’'X" free. Mergenehaler 

School. 244 Wat Sard. New Yor k. 

TELEPATHY, Productive. distinguish ini 
study. Dr. Green. Nox iS77-pm,. San 

Fra ncisco. C alif o rnia 

TURN Muscles JiUo cash. Gel health 
that lead* to wealth. KnofT. 213-1 FI D 
North sand street. Milwaukee. Wis consin 
HOME Study for degree Psychology, 
Mr-ushvilcs. psYilonophy. Bible Free \n- 
formation, College of Universal Truth. 

BU-ti East Jackson. Chicago. 

MEN — Women. Get tr. a. government 
Jobs, Commence 5105-Sl 7u month Pre- 
pare immediately tor examinations. Ex- 
perience usually unnecessary Pull par- 
tEcU.Iars-“list positions, free Write today. 
Franklin institute. Dept G9. Rochester. 

JJ, V, _____ 

ACQUIRE Emotional stabilityf Nervous- 
ness. fear, bishf Ulricas —a [Hided ? Fret, 
inspiring inform uno-ti. Write I John Eng- 
lund. tronwood, Mich. 

BECOME Practical scientific Investiga- 
tor. Modern illustrated course, Thorough 
training by former agent U. B. accn.it serv- 
ice. Particulars free. Inter national E-eCrct 
Service Institute. PM- BO. Hoboken. N .1 
CLINICAL Laboratory technic tap Eh i m 
your own hgmq, Practice equipment .-iup- 
piied Bulletin free. Imperial Technical 
Institute Box 494. Elkhart. Indiana. 

WELDING— Electric nrc L^urti quickly 
by actual practice at Hobart Welding 
School. Individual instruction at bare 
cost of materials used: 60c in stamps 

brings valuable Welding lessons post mild 
and full pat lieu Ears.. Hobart Welding 
School. Box M-MQ4 Tr ov. O hio 

GOOD Eyesight without glasses or appa- 
ratus. Complete illustrated course 51. 04. 
Satisfaction guaranteed Eyesight I rri - 

provemeat. Hamilton, Ohio, 

FIRST, You must learn how to think. 
Your men tui mechanics. Then sucem Is 
easy. Ten confidential mall lesson* Free 
outline. Write 10O' Effective Thinking. 
flcrilywood. 

DftAPTl n □ — La you L — blueprint r ea dl ng. 
Home taught. Davison Technical School, 
East Grand AvenUc. Detroit. 



EARN More money — Learn decurating. 
o.i peril a lining, Krai cling. marbling, Pic- 
torial and sign paintme. Data Log iree. 
Chicago I’amting school. m2 West Lake 
Street. Chicago. 

PHOTO Engraving. Unusual result*. No 
expensive equipment, lmagic, Bristol. 
Tenn. , 

CLAIM Adjusting. Excellent pay, In- 
vcstiitati? tragic nccidcills. fires: outwit 

fraudulent claimants. Bums School. 311 
Marcwnod, Fit i s burgh, Pemuv 

TELEGRAPHY To light thoroughly, Rail- 
road retirement act creating opportunities 
for new operator.*. Expenses low. Catalog 
free. Dodge's Institute, HLdU Ate., Valpa- 
raiso, Ind. _ 

MASSAGE. Hydrotherapy, dietetics, 
drugless theraooutica chiropody. taught 
bv mail Evans Correspondence School. 
Montgomery. Ala, 

LEARN Auto utdiuilts. body. repairing, 
welding electricity. refrigeration, Diesel, 
SCe vihs O h'*- 2Q H8A Main, Kans as City. Me. 

SECRET Investigation. Experience un- 
necessary. Detective particulars free. 
George Wagner. M-2A40 is roari way, N. Y. 



PLAYS. STORIES, MANUSCRIPTS 



FREE TeeL far writer;! Send tor pur 
fire Market Propensity Test. Designed 
to show r n r which of 2.560 paving marltela 
for free- 1 an in? writing VPU art bt^t fitted. 
Write today. Comfort Writers service. 
Pant, 494. St. Louis . Mo. 

stories Revised, tyuewritteni placed 

pn markfit. HUrsh. Box PdfllS, Harris- 
burg. Penns, 



CARTOONING COMMERCIAL ART. 
SHOWCARD WRITING, SIGN PAINTING 



CARTOONING Course:— 30 illustrated 
lesson*, over Stto sketche-*. drawing nape?, 
pens and pencils 51 .04 complete postpaid. 
Monts* Studio. B e x 4a 5. Pas a dena . Calif. 

CARTOONING, Sketch; etc. les- 
sons 600 illustration.*. Including drawing 
paper, pens, pencils, Sl.Dfl complete. 
Frsib.i Service. Cuyhton, Wis consin. 

LEARN Lettering ? Fascjnar;ng hobby. 
U rohtable vocation. Bend iL on for series 
of beautiful chart*, plus instruction.*. 
StiidlOCraftA. BOX 2D7, Times Square fita- 
tton. New York. 



PEN Atld ink drawing*. Let us draw 
your advertising and catalogue illustra- 
tions, from photo?., capias or obleets Be*t 
work and fair price*, Hera idle Studios* 
1&I4I 1 Qabdaln Avenue. C hicago. Ill 

AMATEUR Cftriconista. Earn cash at 
home, copying adverUsing carlootis Ad- 
Service. Argi'ie. WIs. 



A BYkRTiSlNT. AGENCIES. LETTER 
WRITERS. FDR ADVERTISERS 



CURRENT Lists omKu trinity seekers— 
£5 thousand- Darnell Service, Jackson. 
Tennessee. 

LEARN Advertising at home. Easy prac- 
tical plan. No text fcoolv- Comnicn school 
education sufficient. Interesting booklet 
und requirements free, Page- Da vis SchOdl 
of Advertising. 3401 Michigan AVenuC, 
Dt-ni 343B. Chicago __________ 

ADVERTISE 24 Wards. 14 1 * newspaper* 
513.30. Lls-ts free. Advertising Bureau, 
151 j -C Colt Age GrQ ve. Chic ago. 

ADVFHTI^ING Pletfd all magazine-*, 
newspapers, radio. Lowest rate*. Free 
■service B4 page rate book free. Baker 
Advertising Agency, A-I&H West Madison. 
Chicago auoeeSfidiS to Anfcrum. E-stUb- 
llshcd 2S years. 

FREE — New Advertisers Rate Guide. 44 
pages. Includes everything Lowest rate*. 
E H. Brown Advertising Agency, 140 3. 
DtArhorn, Chicago. 



BUSIN EAS SERVICE 



YOUR Broadway address. Only Si. on 
monthly Particulars tree Kara van. i24i 
Brnatjwav. New York 

STFTNOG R A PH ER — Tv u L&l , 20 years ex- 
perience (ififtlnis position. Carl A Jonas, 
57 Church St reei, Low vi lla. New York. 

WASHINGTON, D. C ! 7 mall address and 
reforwarding service. Hawkins Mail S-erv- 
ii-.i’ 008 Fo:ir J —'n l b 

CHICAGO * DowntuwrO iu«ll nddns* 41 
mqnthlv. Ypiir malt r^forward^Hj diLlly, 
Genera] fii.isjoe?.*, 5G West Washington; 
r established, l&lfl.) 



ADVISORY SERVICE 



YOUR Problem, busings* or vrjcatlonnl, 
will be thoroughly analyzed by a group of 
auccesMul executive*. Following Intensive 
study a *uiutiou will be submitted: together 
with comment* ami siiBfteatlan-* The own- 
bilit-d Ubihly. expprLenei' and vision at Ihi* 
orgnnlzaUqn should brhi g vou sreaier 
uroflt and iUCCCs-V 3ucll ftn analysis may 
be the turning bOEnt ol your C9IT«r. COP- 
ffdenUal, inrtlMdyai attention write, 
stittfcns .our oroblem clearly No obliga- 
tion.. FartLculara and analysis chart, will 
be fur warded. Executive Research Foun- 
dation. IhJ Kilby St., Boston, Mass. 



lUTtlltll STAMFH and office 
SUPPLIES 



KNOB Handle. cu*hlsn®dl. 2 hn«s 55c t 
J — :t5c a tamp W orks. Cenleruors. N Y. 

superior. Indexed, cushioned. Two 
lines. 25c: three 35c; four &Uc. Notary 
x eatft S4.&0: sLgnaturea *1.50. Blecum, Si 4 
Bradley, PedtIb, THIho Ib. 

CUSHIONED Indexed 3 linei 35c, Stamp 
Work*. Box 4d2, Youngstowsi, Ohio. 



SELFINKING Pocket sUmus. 2 line* 
-iDC. i llne« ClJc. Manufacturers of visible 
cushioned rubber slump*, write for cata- 
log, Time At Energy. 20 a w. 54i>nroe. Chi- 
cagi), Htlnol* 

2 LINES 25c, 3 Lines 35c. Stamp 'Worts 
Auburn. Nebr, 



TYPEWRITERS, DUPLICATORS. 
OFFICE DEVICES 



INCREASE Bu*Lnr** now. '"Exccllc- 
irraph " Rotary Stencil Printer rcorints 
thocisaud* everything you tVDCff rite, hand- 
WbJte. draw or trace. Caloru.. 6 19. .75 to 
S44. Terms IlEustrated literature free to 
businei* dr professlenal men. Pittsburgh 
Typewriter supply. Department K-2, Pitt*- 
b urah. P fBna.. 

TA r PE WRITERS. Adder, uilmeograph. 
mulUgranh. addressouranh. Send for frea 
list* of machines that will help you at 
half prlea, Frullt. Fruits Bid?.. Chl- 

CflflO. 



PRINTING. MULTlGRAFillNG, M1WEO- 
GRAPHING. GUMMED l.ir.lf.S 



SOO HAMMFRMILL Lester head* (l.TS 
postpaid MuIUffrachlUK rea-onable. Ir- 
ving Letter Service. 415Ji N, Kildare. Chi- 
aM. 



125 8^X11 TWJCNT'Y Found bond Jelter- 
head.'; L 25 ft^-i envelope*. Bqth printed 
tl.Ofl ruj,*lpald. Bcnneville, &D7 West Roose- 
ve]K. FhiladetphUu 

ID 00 6 : 1i HEAVY Bond envelope* J2.W. 
Feiton 19 F remonS-_Si*]i Francisco^ Calif. 

500 ENVELOPES Be, No. 10 *L25. 
WpQd 540 Mm ft Hr nek I on. Mm 

CIRCULARS Folders, letters, blanks, 
cards, stationery, labels — all priming- 
low out prices. Modern Plant— Bent Work- 
munship — Immediate servtee, SaiTit'sie*. 
Gondorlm. Harr t scn burg^ Va 

THOUSAND: Two color shipping labeL*. 
4x2^— '*1.15: large enyelope* — 53 115; 3*6 
clrcuturs— tl.50: advertising cards" — 52 45: 
quantities much Cheaper, Okay-prim, Mar- 
tin* Ferry, Ohio, Sampl es. 

WEDDING Invitation*. 100, *4-50. Eta- 
bofiseri' PoAtnald Andy’s, Cleveland A ve,, 
Amsterdam - N. Y. 

25 i i LETTER HE A Da EilvcIopim. blU- 
htads. fl.CKI, Guaranteed. Johnson's. 
939 P Windsor, Chicago. 

50«> ENVELOPES Statement*, hiSlhqadB 
|_l_. Barron. 23 Fo x. Wor cester- Mass. 

LETTERHEADS. Envelopes, billhead* 
feUUemenU. tl 75 lfaoLtsand. 20IH) businaas 
cards ti 50. Eger? tiling printed. Free cd- 
timata*,. sample,*. Wholesale Frlniing Co., 
31 8- Y East McDanJal, Springhctd . Mb. 

HH>D HE ATI, S" FtJnted letterheads, en- 
velope.*. billheads or statement* S3. 50 pofit- 
oaLd. StH)D — SB. no. Hob's Press. Janesville, 
WlacOnattL, 



SCI SHEETS 25 Env^i 0 Q« 25c. Frcnald. 
George. West Burke Vermont, 

500 LETTERHEADS (Btixll) and en- 
velopes I bath for 52.65. Cu.*R 

With Under, Morton Press. E4T3 Broadway. 
New York CS ty . 



HW ENVELOPES A fid IDfl letterhead* for 
51 DO Wlmnur, Wllepx, Ncbr. 

100 eaCB Letterheads, envelopes, full 
flli-e. full count, sum postpaid. CkjnUnen- 
tal. Pest. R-7. Surlngneltl. Misaq u rL 

HAMMERiGLL Letterheads. ar»y color, 
envelopes matching; 30 style* typ*. b*ree 
oarUCulur* WMtfmHi 1 , 21 7 A Lew!*. Du- 
Luth. Minn. 



HU8XHES5 cards S2.00 ucr thousand 
pnnted Good quality, BtailtOll. 344 E, 
05 St.. New York City. 

500. TWO-COLOR Sticker* 50c. Labels. 
Samples. CULl's. BhiCkUrd. Missouri. 



MERCHANT'S Drawings ticket?. Plat. 
Tested Plan IrCr SO.MtT — S1B.9&. Mcr- 
chnnt's Press, LnmOni. Iowa. 



MULTIG RAPHE D Let tors : — G uaranteed 
like typewritten f 300— II. Mi 100&— i2.25; 
<30it wutds' General Mnlttaraphing, IDS 
North Dearborn, Chicaeo, 



hammermIlL flL jX li Letterheiids iciuO 

S2.75. Samples. Larkawanna Printing. 
Lackawanna, .Nevr York. 



BETTER Grade prlntins, frqo trade 11- 
lustra turns. RcaEonii bio. Economic Press. 
LcenLa, N. J, 

50D *Jtx2‘l FOUR Line gummed * tickers, 
25c, Moritz Printer?, S&elnaw, Mich. 
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POPULAR MECHANICS 



PRINTING OUTFITS ANt* St"! 1 PLIES 



INEXPENSIVE faS Flint! UK press De- 
tails free. Novell? Shoe. Downavlllo. 

Louisiana, 

BARGAINS, Presses. type. List ?c. Ek- 
Chitr.ce. D-15. 222 CdunitlUS, Meriden. 

Conn, 

MAKE Photo-engraving outfit yourself. 
Fur titulars free. Nu-Idea_s. Carrollton. 

Illinois-, . 

NON Skm quick setting. jet bl*Cfc lu If^ 
(book. Job, band. ha.llE.nnc) saves Wft-^h-up. 
Will pot dry on press. roller* 72 hours. 
Try pound all-around lob black. il.bQ pre- 
paid (II ID west Mississippi) or Rend 10c 
for sample. Ask lor copy of Efficiency 
''Lino" Type Service. enclose stamp. Web- 
ster's. 3fl7 Filth Ave nue. New Y ork. 

HAND Presses. type and COBipletc print- 
ers suttolJes. Send stamp for new &2-p&ge 
catalog. P. Pei Her dt company. 6 Colum- 
bia St.. Newark. N . _3_, 

STOCK Cuts to '"illustrate advertising 
and printer matter. Cu talon free. Cobb 
Shinn. 73 i Unlpn Street. Ind lanftP&llS. ind, 

— Bargains — Presses, type, supplies. 

Bend stamp. 150 Harvard, Cambridge, 

Mass. 

print Your own cards, stationery, cir- 
culars advertising. 8ft ve money, Easy 
rules furnished. Print IQ? Others, big prof- 
its. Junior outfits IS. 25, fiemor outfits. 
$16.55 up. Detail* free. Kelsey Presses, 

H- ll, Meriden . Conn, 

U5-ED Presses, type, supplies Lists 3C. 
Turnbaugh Service, Loysville, Fenfla. 



PATENT ATTORNEYS 



Patent Your idea. Write Immediately 
for two free books. "Patent Protection" 
and "When and How to Sell an Inven- 
tion. 1 * Fully explain many interesting 
points to inventors and illustrate impor- 
tant mechanical principles.. With books 
we also send "Evidence of Invention'* 
form. Prompt service, reasonable fees, 
Icrty-tWO years* experience. Avoid risk of 
delay. Address! Victor J. Evans & Co. , 
Registered Patent Attorneys, 661 -J Victor 
Building. Washington . D , C, 

ALBERT O BURNS." "The Nation's 
Gadget Chief" handles Inventions on Com- 
mission or straight fee. Patented or UU- 
bfttented. Three offices. Write today. 
Box: 147, Oakland. CalLCarniu: 60 East 

Jackson, Chicago. Illinois! or US Broad- 
way, NcW York City. 

PATENTS : inventors, take first step to 
protect your rights to your invention— 
Without cost. Write Idr Ire* ''Record of 
Invention'* form and complete instructions 
lor making legal disclosure cl Invention 
and establishing date. We also send with- 
out cost, +g-p9ite book. "Patent Quid* for 
the Inventor telling importance of prompt 
action! how to sell and market your inven- 
tion! haw to make application for patent; 
showing examples of SUCOeSslU] inventions i 
explaining convenient payment plan. 
Write fur free book and Record of Inven- 
tion form. See page 17A for further Infor- 
mation. Clarence A. O' Brian, Registered 
Patent Attorney, Dept. OH IB Adams 
Bulbil nrt. W a shington. D. C. 

ERIC B. PRIME, Registered Patent At- 
torney, 4133 West Sixteenth street. Chi- 
cago, Personal service, Lqw feet Pre- 
lim a na ry advice free. 

PAUL W. KLEIN, M,E„ 55 West 42nd St,, 
New York. 25 years of successful service. 
Free information- 

'■nTVENTOR'B Guidebook." full infor- 
mation. about pfttentina. selling inventions, 
free. Patent Attorney-Engineer Frank W. 
i^detruann. 154 N assau Street. New York. 

INVENTORS — Sent! for free hook let 
"Patent-^ense,* 1 Infcrmation based on 64 
yeans experience. Lacey & Lacey. Dept. 
&A. 635 F Bt.. Washington.. D . C. 

PATENTS. Booklet free. Highest refer- 
ence*. Best results. Promptness assured, 
Watson E. Coleman. Patent Lawyer. 734 
Ninth St, . Washington, P. C. 

INVENTORS— 'Before disclosing your in- 
vert U Oil to anyone fiend for form '"Evidence 
of Conception"; "Schedule of Government 
and Attorneys* Fees'* and instructiona. 
Bent free. Lancaster, Allwine & Hummel. 
411 BOWcn Bulldj n g. Wash tnaton . C. C . 

L, P. RANDOLPH, 363-B Victor Bldg. I 
Washington, D. C- LOW Cost. Book and 
inform atio n free. 

PATENTS. Protect your Idea bv secur- 
ing free "Proof of Invention ' folder. Ex- 
ceptional personal service. Established 
1906. IS. F Vroqman, &71 Woodard Bldg.. 
Washington, D. C. 



MEXICAN Legal matters. Wm. Cwke, 
Amor, A tty., El PusO. Texas, 



FOR INVENTORS 



INVENTORS Co-ciwFflrtlve. Manufac- 
turers. inventors, financiers get together, 
UlS |>KLngton Avenue. New York City, 
Lehigh 4 - Write Tor in formation, 
CASH For practical ideas and inven- 
tions. Mr. Ball. AB-9441 Pit Riant. Chi- 
cago. 

ft H O W Us something good, patented or 
unpatented. New Ideas wanted. Allied 
Engineering. Box 1445, Bt. Loula, Ma. 

INTERESTED In inventions. Will fi- 
nance. market. Phllms Co. . 3027 No. Pros- 
pect. Milwaukee. 

INVENTORS: Protect your invention at 
total Cost SI. 5b. Sell y'oUr Invention with 
safety and let buyer get patent. Send si. 00 
for instruction sheet. Mortmey, 321 Kim 

fit.. Brooklyn. N. Y. __ 

CASH For yuur invention. — whether pat- 
ented or Un paten ted. Quick, inexpensive 
action; literature free. Mason. 1335 East 
Ele venth St r eet. Oakland. California. 

ATTENTION Inventors! Old established 
patent licensing company doing national 
business is willing to finance the explnJ ta- 
li on of Worthwhile patents. Our fee Is fair 
compensation from proceeds only. Address 
International Industrial Consultants Cor- 
poration. Fidelity Building. Baltimore. 

Maryland. 

INVENTOR'S Universal Educator! con- 
tains SOD mechanical movements: 50 per- 
petual motions; instruction on procuring 
iLhd Belling patents and selecting an attor- 
ney. etc. Suggests, new ideas. Price SI nost- 
pnld III U.5.A. Address Albert E. Dietrich, 
51] -II Colnra d n _ H I rl g . _ W;i ■; h 111 k 1 On . D._ C. 

SEVERAL New inventiona, we recently 
developed, have b-eu successfully placed 
by uh on the market through department 
and chain stores. I tenia manufactured on 
cooperative basis. Submit your item for 
tree estimate and: details. Patented or un- 
patented Items handled. Proof of disclosure 
furnished. We obtain patents through our 
associated attorney. Wo specialise in Plas- 
tics. Wc design your Inventions and build 
models to "put over'" your ideas. Tools, 
dl09, etaniPlllkS. Especially interested In 
Cham store items-. Write for "4-Points of 
Service'* bulletin. R fle S. Engineering 
Co.. tDept, AF-61, 17 East 42nd Street. 
New York City. 

INVENTORS — Registered patent engi-* 
neer offers a complete patent and talcs 
service. Est. 1216, Starck. 233 Weils 
Building. Milwaukee. 

INVENTORS; Profit by your invention. 
A practical talk to inventors by an ex- 
perienced manufacturer. Our 69 page 
booklet "Mind vs. Matter" mailed upon 
receipt uT 25t. ReX Engineering Co . ClTl- 
einnatl, Ohio . Deot. D 

INVENTORS : "Making Inventio™ Flu f 
our 32-uttxe illustrated book mailed abso- 
lutely free. Crescent Tool Co., Dept. ZB. 
Cincinnati, Ohio. 



sell your invention, get results. Write 
Walter Krcuzar. Edwards vj Ho. Ill inois. 

WE Locate buyers meritorious patented, 
unnitented loventlons. if will sell, reply 
Immediately, Dc&cnptivc booklet,, refer- 
ences, free. Invention Reporter. 5A- 11236 
south Fairfi eld, caiauft. 

INVENTORS — Bend lor 73-page book an 
patents, ReAH«nab]« terms. Conscientious 
treatment to Inventors. L. F. Randolph, 
Registered Patent Attorney, 302 -E Victor 
Bldg.. Washington. D. Q. 

I BELL Fu tents. Established la IfiOfi, 
Charles A. Scott, 773PM Gar-son Ave.. 
ROOhFEter, N. Y. 



HAVE You a eoLind. practical invention 
for gate, patented or uneaten ted'.' If so. 
write Chartered Institute or Amerioao In- 
ventors. Dept. 4 -A, Washington, D. C. 



INVENTIONS WANTED 



CASH For invention*— Patented or un- 
pa tented. Mr. Ball, A-&441 Pleasant. Chl- 
caao, 

MAKE Your Inventlona pay. We help 
veil. 3C ycir old firm Olltra complete serv- 
ices free estimates. Ample facilities re- 
gardless si^o of invention, stamping*, mvt- 
al fipecmltLea. dttr, models, etc. Catalog 
givlncr "inside 1 * information free. Crea- 
ccnt Tool Co.. Dent. W. Cincinnati. Ohio. 

WANTED — Meritorloua patented, unpat- 
ented inventions. Booklet, references, 
free. Invention Reporter, 5BU236 South 
Fairfield, Chicago, 



INVENTION Finance Makaline, 80-0 
Wall Street. Now York, Important par- 

tfculara free. 

SMALL inventions wanted by manufac- 
turers. Til help i/ou sell your inversion, 
write for free circular. Stanley Hull, 
1929-K Euclid Avenue, ci yv eland, O hio 

BTMPLE. Practical inventions wanted by 
manufaaturpra, patented or un patented, 
Ppr Information write Chartered Institute 
of American Inventors. D-c-pL 4-D, Wash- 
ington, D. C- 



PATENTfi FOR SALE 



DAE IS For sale outright or on royalty 
o&tents 218-5.034 end 3185^.1. two unique 
auto license holders. Also Improved type- 
writer eraser embracing patents 2107209 
and 21B0fl4f> Also duck dt-C eying outfit, 
batent 21 7421 1. And Wftl^r find feed deifice 
lor bird cugos 21 74 725. and a cinamte t3xse 
and diioeiiser, patent 21P9314. and widdle 
game, patent 2lti476l, Design patent ol 
bunny hop, Tor rabplt design, patent 
112597, and trademark on name Bunny 
Hod. number 359716 Write for phoioline 
PflnLi or futtlicr Information if iuturffitvd 
in auv of above oatcnis. G. H. Hutanr. Jr,, 
P.Q. Dos 716. Wilmington. North Carolina, 

NEW Type wire stretcher outright pre- 
ferred. Louis Book, 1429 Mississippi, Flint, 
Mich. 



FOLDING Grocery basket: mounted on 
wheels and chassis. Easily folds up when 
bosket is carried to atorc, William l-Lm- 
mieh. Medina. Ohio. 



HAIR Dveiiig applicator. Hollpw handle 
brush holds bottle and comb. Pat. pend- 
ing. Mrs. Lillie M. Hilisberry. Bterling. 
K n ns. 



SOD INVENTIONS Described with selling 
plan LQc Wrilt- Patentee System. !-j44's 
P leasant. Chicago. 

NON-BKID Device for Icy reacts, Fa tent 
No. 2.263,459. M Espelta. FrankUnville. 
N. J. 



MANUFACTURERS; Por free Informa- 
tion latest inventions your lino m ami fac- 
to ro. write: Invention Reporter, 50- 11 236 
So. Fairfield. ChleftHO. 



CAROLINE Filter Automobile accefi- 
&ory. Bam Gchlff, 1031 Glad^Loue, Detroit, 
Michigan. 

BELL Your patent through a small class- 
ified ad in Popular Mechanics. Many in- 
ventors have found buyers In this way. 
Ask me for proof — I'll gladly send It Co you, 
F W. Johnson. Manager Classified Adver- 
tising. 200 E. Ontario St.. Chicago. 



MANUFACTURING 



DIES, Stampings, -models, product en- 
gineering. HagsLrom Manufacturing Com- 
panV T Kansas City, Missouri. 

DIES, Etampinns, special machinery 
manufactured. Catalog of model supplies 
too. Piero* Modal Worn. Tlnfey Park. Ill, 

INVENTIONS Developed and manufac- 
tured. Send us your Ideas, Model Engl- 
neerihg. Osgood. Indiana, , 

INVENTIONS — Manufactured in any 
Quantity at low cost by old -established rep- 
utable company. No branches anywhere. 
B campings, metal specialties, dies, models, 
etc. Free estimates. Free catalog. Cres- 
Cent T ool Oa.. PtOt. X B. Cincin nati . Ohio. 

MANUFACTURINQ. Any material, any 
quantity, inventions developed- Milburn. 
.Burlington, Kentucky. 

INVENTIONS Manufactured by an ex- 
perienced -company, in any quantity at low 
cost. Metal specialties, novelties, stamp- 
ings, dies, and models. Free estimates. 
Our booklet "Mind vs. Matter*" sent upon 
receipt Of 25e. RCX Engineering Co,, Cin- 
cinnati. Ohio, Dept. C. 



MODELS AMP MODEL 8UFTUE& 



WORKING Models of anti-aircraft, 
naval Eind railroad guns. Circulars and 
photos 25c. William Gregory. 9 North nth 
Street. Newark. N. J. 



LATHE. Screw cutting, bench, easily 
constructed, Blue prints t 2 .au, Spirco. 
P.Q, Box 1444, Ban Antonio. Texas. 

ENGINE Catalogue CMtlngs. auppllefl, 
25c. Hpwardco. A-2417 North Ashland. 
Chicago, 

GOOD Working models with eye appeal, 
We have spent 36 years developing ideas 
Into practical working models I Lot US help 
you! Free Catalog. Crescent Tool Co., 
Dept, Y-SA. Cincinnati. Ohio. 
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CARVED Hull ship model kit*. Shjp 
mud yacht model fitting; model yacht 
tails, inns (rated catalog Sdc. A, J. Fssh- 
tt. IQfl?- hT Etowatl Avc^ Royal Oak. Mich. 

MQDYLB — Prfttticii model? pul GVCf 
your Ideas. We develop models from the 
crude to perfect working devices. Your 
idea might have large commercial value. 
Services confidential. pant references. 
Registered graduate engineers at your 
sendee. Send 25c *o r our ea page booklet 
“Mind VS. Matter.” Rex Engineering Co., 
Cincinnati. Ohio. 'Dept. B. 



BLUEPRINTS AND PLAN 5 



BUTLD Your own beautiful IOjcUO garage. 
Blue pUnm, complete Instructions Sl.W. 
Clark. IE] a East LexLnglon, Baltimore. Mtl- 



]10M»: CRAFTSMEN 



SPArifri Tims money. There's 0 hix de- 
mand for hand looted articles yon can 
make with EiiSCO Leather raft sets Com- 
plete outfit Including tools, leather. rjUt- 
terns and aerwgrles with lull instruc- 
tions. OldV (2.00. Buy at vour local de- 
rftrtrnent stores or order direct and tuiy 
POStman u pop delivery. S2.50 OUtsLde U S, 
gumd 10c for latest handbook and ra lalng. 
Tt.. A. Sweet Company, Debt. A -37, Bing- 
hamton. W. Y. 

BO NOVELTY Patterns, S5e. 15 lawn or- 
nament patterns, 20c. Way ns Gorman, 

Son 15T2- H, Amarillo. T&Kti. 

GET Free butructian nim- 

ptllcts. prices of leathers, tools, projects. 
Mute estra money He autilul gilts. Leath- 
er &B.tnpii» 5c. Wilder & Company, 1033 
Crosby, Pent. 3F, Chi cago. Il linois. 

22 LAWN Ornament patterns 23c. other 
patEern&I high: Dutch girl, Dutch 

bdT. p| rale, bull terrier.. McSlCtul girl, 
Mexican boy, dwarf, pi-nguin. flower girt. 
10c each; 3 lot 25C. 35 noveltv patterns 

30c. All 56 full Size patterns St DO post- 
paid , Strother, Bot 3S3-BJ. Bellngton, 

WfS t Virg i nia _ 

MAKE Typical Mexican wood plaques! 
20 patterns, complete instructions 30c, 
Mexican Arts, Cr afts. Eagle Fa-ss. Tfk&ft. 

2fl LAWN Ornament patlernR, 30c. 20 

novelty patterns 3Qc. Dutch boy. Dutch 
Blrl, sunbormet girl, 2 stotlies lG rr -22" 
high 16c each, clown lithk- I5c, 2 weather 
yanes IWe each. Full size patterns, entire 
offer, 5l.ti0, Modern Woodcraft. Saginaw, 

Mi ah, _ _ 

PATTERN catalog finely illustrating 256 
plywood, novelties, silhouettes. Lawn orna- 
ments, decal transfer decorations. Also 
othe r lines. Wo-Me t S hop Ashburn. Oa . 

MODERN Plastics — sheets. rods, lubes. 
Walter Fra test, P.Q.E, 3625, Washington, 

D, t 3, 

LEATHER Tooling and archery. 2 lbs, 
51.00. F, Nelson, 911 Pine St.. Muskegon. 

Mleh. _ 

NEW Profitable wood novelty Old fash- 
ion farm- pump and trough cigarette dts- 
DClIii-T. JlCtlo:i. UUllt.V and H- 

tractlvene-sa, Plans Sflc com. Gordon 

Ryed, Thomas top. Mime, 

FLANS Fur 10 different ^o*d novelties 

25c Jenson. 95 Liberty Ave.* Belleville, 

W. J 

WOODWORKING Power tools -- Make 
them vcuTbcK. Lathe, scroll Saw. Saw ta- 
bic. drill dress, portable sunder. bandsaw, 
motorized Plane. Complete details only 
23c. Popular Mechanics Press, 200 E. On- 
tario Street. Chicago. 



OLD GOLD, WATCHES. JEWELRY, 
PRECIOUS STONES 



OEMS, Agates, minerals. carat gen- 
tilne cut sapphires, zirttuis, fIrrOpals tl.Ofl 
each i nil 3 for 52,50, 20 rough gemstones 
11.00, 0 polished mineral specimens Sl!.U0i, 
Free catalog. Hill. Route 7. Salem. Ore. 

WATCHES— Ra mllton. Elgin. Waltham. 
Bulnva as low ns 52,75, Postal brings free 
Illustrated catuLog. Quaker City Jewelry 
Con cany. Wholesale Jewelers, n w, cor, 
Bth itiul Walnut Sts., PhlSadeltibla. Fenna, 
Dent “B. 



ELGIN, Waltham watches from 53.50. 
Mite big money. Send fur free watch and 
Jewelry catalog. Plymouth Jewelry Ex- 
tha_n«e- IM'M GftTini_Eit . N ew York. 

AGATES Fault WMds. three DOUElds 
*1.25 postpaid. Jav Ransom. Aberdeen, 
Wash, 



WATCHMAKERS' Materials — Tools, 
watches, jewelry. Bought, sold, exchanged. 
Boat prices for old raid, diamonds. Ben 
Segal Company, a South Wabash, Chicago. 



WATCHMAKERS' Tools. atmuLles. 
Wutcli parts. Lowest prices , Write for 
Price Hat 43. Dean Company, 67 Nassau 
St.. New York. 

BULOVA. Gruen, Hamilton. Skin, Wal- 
tham wrist and pocket watches for ladles 
Hivtl gents Positively lowest wholesale 
prices 104l styles now available. Write 
for free money making wholesale cata- 
logue. Norm a ei Rosen, Wholesale Jeweler, 
Dept. PM, 001 Sunsom Street, Philadel- 
phia. Feeing. 

5000 REBUILT W*t4h*3l FruC catalogue 
—Diamonds. Jewelry, 13c tNHU.gr>. Tire 
New York Jobbers, 74 Bowery. I>ept. M. 
New York. N, Y, 



AUSTRALIA'S Lovely duals. Illustrated 
catalogue free Good Selection *5.00. Nor- 
man Seward, Melbourne. Australia. 



HIGHEST Prices for Old gold— Mall your 
teeth, watches, jewelry. ICKRIi full c-Osh 
value mailed day shipment received. Sat- 
isfaction guaranteed Or ftt tides cheer fully 
returned. Information free. Chicago Gold 
Smelting Com pan}', 300- P Champlain 

Building , Chicago. 



GOLD 535 Ounce. Ship Old gold teeth, 
crowns, jewelry, watches— receive cash by 
return mail. Battri action guarahtecd. Free 
information Dr, Weinberg's Geld Refin- 
ing Co.. 15 del Q HenneplQ, Minneapolis, 
Mlim 



FGEl Tilt HOME 



STOVE Lining — Furnace. Iron. FlLs all. 
Patented. Circulars free. Beniamin Cq. . 
Granite City. Ill, 



TOBACCO 



GUARANTEED: Cigarette. nice Of 

cIipwlue 5 Lbs. Si. DO, ten 51.74. Pay when 
rrfeived, PiOC and OP* Cigars free. Reeves 
Tobacco Co,. Paducah. Kv. 



R.V70K3. blade a. Sharpening 



LIFETIME Underwood electric shaver, 
at. -dc., equals performance of 4J5.(N3 rasor: 
money- back guarantee:: complete 52 no pre- 
paid. George Lerner. 3BS W. 31th. St-. 
New York City. 



SURVEYING INSTRUMENTS 



GUARANTEED FaeiOrv rebuilt translls 
and l«veli for rrnt * with ourclmse ontlonl 
or salo (cash or terms I Ordyr now bfltovo 
prices advance, We will rooatr. trade In. 
ar buv your old instruments. Sinn pr-e- 
oatd for estimate and valuation. Write for 
List M-5-B and complete information to 
Warren-Knight Co-, 13(5 N- 13th St,. Phila- 
delphia. Penna. 



WA NT t D — MlSTELI, ANEOUS 



GOLF Balia, Ufted. Any kind: any 

amount. Lake or white balls, Smiley Sell 
Ball Co.. 7ith St. and Mission Hd.. H... R, 
No. 7, Kansas City, MusB-curL 

QUTCKSII.VER f Mercury >. 90c tjcur.d 

bold immediately, Wholesal* Terminal, 
Norwood. Massachusetts. 



AGGRESSIVE ^Rtes organ i?ui tlon w«tlts 
worthwhile products: Wholesale distribu- 
tion only, □ nth am DLatributcrs, S2l Fifth 
Avenue, New York. 



CASH For used microscaups, binoculars, 
Slide rules, drawing sets. Scientific Instru- 
ments. tool!?, cameras. Batisf action guar- 
anteed or shspment returneil, EUllhtYS. 
lUfl-M South Clark. Chicago. 



PERSONAL 



FEET Hurt? You can get quick, contsti- 
tm uji relief— without oxiwnalv* braces I 
Send Alanip Lo Box 114t, Ihiller PubUca- 
tions, Kabun azuo. Michigan. 



SELF-CONSCIOUSNESS. Inferiority 
eomples. public enemies number one. Do 
you. blush easily 1 Self-conscious when 
meeting people? Bashlul, uneaev In com- 
baity? At lo&i Tur Words When on a data 
With thfc opposite 4CX. etc If 5&. then get 
■■How to Overcame Sell -Consciousness." 
Ranksh thK evil, eiaioy life. Book complete 
Si, DO. Bend before August! 1st. and receive 
free book ’'instantaneous Pensonwl Mag- 
neiism , 11 ' Bok 43, East San Diego, Calif. 

WIN Prize money: Booklet— 1 "Euimessful 
Contesting" — ahowa how. Ifle poaioaid. 
Bulletin hating SI 00,000. 00 prizes jmhidcd. 
World Publishers, 451&-B collage Drove. 
Chicago, 



GOOD Eyesight without glasses ur appa- 
ratus. ComplEta illustrated rayrae $2 0f> 
Balisi action guaranteed. Eyesight Im- 

orovement. Hamilton, O hio. 

HAY- fever Quick retl«r. Hew discov- 
ery effectively nrevents suffering without 
mpdicLnp or 3 n Jeetiona, Details 3e. Prove 
It yourself. Clarke Research, 383 North- 
east jfSth Street. Miami. Ffa. 



mis ltllam tors 



MEN -a*vf money on sbPM. Buy direct 
from factory, tU'w corrective -arch feature, 
Bend size and width from old ahoe 53,50 
pair. Churchill- Aldcn Company, Brock- 
ton, Maas. 

NEW Super -Air purifier and odor de- 
itrqyer. Refreshes sick rooms. Benefits 
many with asthma, sinus, hav lever, head 
colds, A. c. table model 516.45. ALr Furi- 
fleatlnn Bystent, 3528 West Grand Avenue. 

Detr oit, Michigan. 

ENLARGED ' PorTtmlt, drawing 51.00. 
Send ben ohpiograoh, sially Barebo. 33a 

Jeraay, Quincy. III. 

MONOGRAM MED Evrok matches. 150 
with your initials in silver on solid black 
Stock, bJ-aek Stems, red hfJifls iSeod C^re? 
initials d wired with 51 . Do. Chicago Match 

Op,, 40H Parker A re., Chicago, 113 

BURGLAR Alarm l Guiitda home, barn 
garage, poultry, otc. aatisf action suarnn- 
tced. SI 00 EIps 5900 Kansas ci Vi. MO 
new Kmd of gun kills tlie-j. Hamlcu 
sport fur everybody. Free circular. Kahler 

Fly G un. SI. F. Kurtk akW. 11L 

TATTOOING. Engravinz outfits. Illus- 
trated list free. Percy Waters. Anniston, 

Ain- 

ROACHES. Bure kill. Sample 35 cents', 
Shasta, 3731 Lake_Park _Avc . Chica go, III, 

MAIL Order business course ahoud you 
how to make money, spare or lulltEme. 
'lea rhea orofcs&nma! mail ord?r Lcchmaue 
not peuny-catchlng *chemei(. Free de- 
tails, Netaon Company. 500 Sherman.. 

Dcot. 4 08 - K , ClHcaao, 

GOOD Hearing without mechanical aids 
No drugs Relieving Deafness. ID* West 

iflth, .Va ncouver. Canada^ 

TATTOOING And Engraving machlnea, 
Jensen. 413 South Main Street. Lea An- 
gclea. 

FEATHERWEIGHT Crutches are the 
lightest., most comfortable, finest and 
strung eat crutch built, writ*. fh& cher- 
ry eight Products Mfg. Co. L Custer, Wls. 

AMMUNITION And arm* ITumuIflCfirere 
Hit *j.A 0: airplane manufacturers 55 00; 
Other lists — slump. Wade, 30 West Jack,’ 

son, Ch l Pagp. 

BRKAft Your gtaases ? lialt them WJtli 
broken piedes Bos 427, ML. Vernon. III-, 
for repairs. We inuku tieW bllocal lops low 
as it .00. Dr. .Tphn W, Willltnu, Optome- 
trist. JPve^l£ht_HW«latML____ 

REVOLUTIONARY I New pencil writes 
lour colors simultaneous iv— 10c. Encvclp- 
Dtdla of idc. 1M iluvci Per blade— 

outfit 35c. Prudential, 331 -D Hopkinaon, 
Brooklyn. New York. 

ASftASIVSTKQPI Gillette Komiort; 
syee-d; savings. 2&0.UM! liooklet? Bdl-O, 

Qard n er. Mass achus ett a. t Banglli. ) 

BEGINNERS’ Tattooing outfits. Remov- 
ers, Free catalog. TatUCO. 651 80Uih Sfat*. 

Chicago. 

LAW Blanks protect you. Contracts, 
Wills, ■partnership agreements il .00 each. 
Walter Traylor, Bw 1*3. Ptrth Amboy. 

New JetseV. 

NEW 5 1 J ‘ " Toilet uraca. tlwhdard site, 
white and colors, 51 03- Remittance with 
order. M. Gcllcr, I&32 University Avenue. 

New York City. 

BWAP Anything, we have everything. 
Remised Hits, instructions for dime. 
Frmnom.V. 33 N. Division. Grand it :unt3:-, , 

Mleh, 

ELECTRIC Lawn mowers. I0 1 " Sul G.E. 
motors — bell drive to red— non traction— 
S0 ' less effort *35.00. Boi 308. M Lchigan 

City. Ind _ 

3 1'ANDAfiTi Electric lamp insect k..;. 
S2.00 up. Literature free. Suiter Bros,. 

Sail Leahdffr. Cnltf, __ 

DOATS Of arms and creats, COtredtly 
l ml 11! (Id In COtOf3 or black and wblt?. from 
heraldic dencrlp Lion or Iqrnished copy. 
5 Hi 00 and up. High eat grade work. Her- 
aldic Studios, I014F Ofttdale Avenue. Uhl- 
cago. III, ' 

I WANT To send ypd proof of the won- 
derful pulling power trf Popular Mcehanica 
Magaatpe'fl classrded pages. What's ymir 
propasiEJon? Write me today,. F. W John- 
son, Manager Classified AdyerttsLhE. 2 EH} 

K. Ontario St.. Chicago, Ul. 
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ELECTftte ftRC-OXV ■ AC ET Y 4. E N 6 

Sfcitlml WcWert mm SS to * ' ■ ' a, ?m*l‘ fiE 

UVpnd iii>w than the NMPptj ■ 1*< . l ™ , 

hlrhty pa-ifl Iratie Ifl ft w*irl£si by neiuat ahui> 
iv i i/K- ' Ucil- of Anericu'* UtvIIujl M'h^Tlpv. 
, rvrniillBJbCfl IMO 3. 1 floor* at 

L I,-, i -".. .. l 4ii we liJtllfT imi i : it FY* LLii:. iii1_ i |IJ |: ’- J 
[ I. r or -3 towsc In ElPTLrifl 

Are nr AmftylflTH? W nlfll'nE. I rwf I std I nlf rrnim 
> Jir.it TKrnrtl. mil-.- ■ lOft, Writ* *»; Ill' 

yii'Fuatign. Ask fot ^WsWIne FlCtf. St.lli. 

ftClTEEP COLLEGE, D-pf, iSSl HTCfS 'Wahnh .CMCWB 



■ paychoiogr (PsJJ.h DLViolty-nl *^ 
]£w, bust i Hi**- .'U- ■ lnwiroLii-JiU'tl Hi 
ft t»r :.l M. pti-f FReH SulWflit « «W 
. 4 arrow p*i« 

SmIII", Was 



at t>i psyihologf 
CJirtkrt- lnw, liu&m 

fH-m: :„.- Cv . . 

temple baa couece 



Dcjtt. ij.R. MU Fourth Atffrtwfl 



JOBS 



RAILWAY POSTAL CLERKS 

$1900 First year regular 

MANY OTHER GOVERNMENT JOBS 

m# Clerks— Mall Carriers— St&GOEi»pHtrs^ Tj^pistfl, etc. 

Fage Civil Service Book— FREE* 

MSN— WOMEN 

Mail Coupon immediately— today sure* 



$1260 
FIRST 
YEAR 



COUPON 

FRANKLIN INST., DtpL F19&* Rochester* N- V. 

Gentlemen ; Rush to me, without charge. 32 page 
book with !ht of U. 5, Government hm paid posi- 
tions Advise me also regard I me salaries, hours, 
work, vacation . etc. Tell me how to qualify for a 
position. 



Nome. 



machinist trade 
^ „ _ Screw Maohlnt Course 

JL K-a-i - 

CMC., .... 



TOOL &DIE 

Us: assarts 

A J3SS! 

CScfropl Pep** PM-S. w " 



AVIATION 



APPRENTICES 

AinUISrtKD I' O V Nfi Mf-- >/ I NTf‘lj E STRD IN TIXM^ 

»KH»iSl'’ijNI»E»ttt »VI*TI0N SEMH 

W^n. Cauntv Alrpprt- P»Pt- ■; °S*ISi*S Ml *^ 



WELDERS WANTED f 



C-flKV'ftCEI TL ENE 

rtrvjr. The *1®’ 
L^m lltbn 

actual s!l-ui> 
»hi>na- 
Km. 



EAVI 19 ^ FUEL C 09 .T 1 

IntbrovL'.i frabiwn *r I.ACO OSI-Rnniimr 
H-nji Lcr convert loff-DFlt™ ml loto ClciirL, 
rniiFtiint, tll-iuliune titall TilPmOuhlr 
wafrtW ymrr hnme «•'! CoLLc-l nay a I s.pH:L,ij 
'■rn.ti.tr UwlLiih’ ltn.Lt " * LILLLI«« ntnitMII Of 
t hi' In it iliTflUitC-'l lav fadlhiU* H ()ll-.S»vrr 
ilui i,--r — lU-M viTliLtr SO '•if to }l«e 

Hfi.lL! SittLfiU-- L it fc .\L BilJ.U4tm.mt. H:-lf-"-m- 
LnifiC-tl fuel turiJt. Qutci. £*fc. Ur-iu L 1 1 1 1 L 
Itrv-limo atcel n-Rhlnct. 4 sl-ac*. 



fatteiy-la. 

Oi'Alc-r ifllin^ 
plan »vti yvu 

i/3 to i/a. 



FREE BOOK 



it?? lllutntnl foldfir* 



Write for [Liw Pfnl- 
FiMT-rian util (Ul Met* NAT 

LACO OIL BURNER CO.. »*& Vdlon Rv.., Oritwaid, 



QUN-TWe 

BURNER 



All Uut r 4 

t«4L M'd 
lK-W dl 
.tmiiirit !!■» L'-i.-i- 



1 1 ^JtirgBa 

LET ME PROVE 
(CAN MAKE 
YOU A NEW MAM 



I chanjsed myieU frnm « ^7-U'- WfaMSnE 
te wtnnrr or title. ♦‘Worli’a Wojt Per- 
fettly DeVAlopiit Man," Let 0 ' 

thiLi my secret of Oy#wii Tension 
tan give j*flu potveifu] rmiBclc*, gmnsn- 
litfT Ftrcciatk, a h«ndBome AI ’ 

I ask is a T DAT TRIAIa ..W rite, 
for my ^S-paRe KliFT? 

BOOK. CHARLES / 

ATLAS. Dept. BS r I 
£ nit 23rd Street, New 
York City. 



SEND 
FOR MY 
[FREE BOOK I 



BOOKS SENT FREE 



CAN YOU FIX ITT 

Tkr>;e wendtr ‘boons tpll 
*1*1? Ity kLM! HOW L JJ Ut* 

faLit In 

tLRl— t* Kill LH* Nllij"" 1 / 
in ate*r[UE — tn sft TIM-* 
ING — hQvr to niit yflyr 
fiufrer on engino LrOkiul* 
and the expert wnjf » 
riJS it. 

A BIQ VOLUMES 

a son pas*#, ?u*o uiu*- 
trat tonu, wlrinK <l'i- 
c-rAnw, «p iF LnmuilLcKJ 
M«rlncEA|rl|i«i Awiition 
MotOf*. OiW*' enjUM, 

ftc. De l.m* rtlUen, 

6 n I i| - fftrmpnl fleiLtilt 
InOtna-. 



oh adpwiL Just mill "thfl couchhi ind we II 
tend you a set of tiles* r-Pitiarkible auto 
■■ oftTi s Whellier TON ire A mechanic Or helper, 

-. i -rt (if L^nnlln, into Miner or drleer. If 
b.-u're! tntiereatecl Ln Knowina all ftbouL auto- 
miiiille mechanic, Uke ncIrantRAtt Of Mil 
tit EG EXAMINATION OFFER. 

GET A BETTER JOB 

A hfttor ]oh — in the cleanllc aiito ififlpslrf. 
ItlGtrGn. TAT—* chAOpe to go- into (HlAltieai 
fur yourself and frl a thire of the prontB, 
mo mHInt for any man vlio eretl half 
Irlei to Improve himself- LeaFrt AUlO en- 
KlnerrtiiE vrlth these wonder books a 
wkj 1 — li -fiulck reFr-rtfifcira me-llifid, HlWDIT ui# 
thu JTTFT IftDlflX Ip lo*A up ths answer to 
■ ny iiuio problem. Built by elerfrd Of Amer- 
len's areal auiomohlle englneert, and •»Ttt- 
Icn In simple Language bo you can under - 
Hind |L 

[ Privilege of copiuhlng Automobile 
Engineers el American Technical 
£«tety Idt ma year with™* t«t H 
mu mill coupon InunediLatily* 

Bend premptly and wa will Inetudfl B 
New EXTRA vflltime with ever M® p4|«t in- 
eludjna fate tin with wiring dlaOTAml and 
data iltltl on cash. 



AMERICAN TECHNICAL SOCIiTY (Pobl.ihBr* 
' Mlh »t,. D*pt. ACIB t Chician, 



Cnlll Ave. 

1 wnulil lllie 



to nee 111* ij-voLuiLiu inlltl^O 



ccura»lt 
*'* AtiTO BOOKS- 

| chocin* to. 



iflinp 
»f your 



i mil foy Lhe few rent a deElvrry chart! on but Jf I te 

[ MAF riotum tbom express CtfllWl- If after lO d«y» UW 1 1 

I will K ctu f. 3T““.*A 



63 fl.” mDiiLti, until 53 4 SO ia pia 
QVtmlierabJp and extra Vslwne No. T, 

Simt * * * 



rtcaie ln.-rtud* eensultlxif 

aa per jwr Afl« abore. 



In answering advertisements always write name 
and full address deafly* 



Aiidrni- ■.'*, 

f'S + mf ...... . . . 4 j ►■■■**+■■■■» 1 ■ ■ 

Pl«*ai Vtia'ch" SrLtvr BiMlntt are, «en patton nanaa and ndttr*** of 
*mplAr*T and that of at i**in qu* bu*in**a n»b ** 
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THEfR 0LPE5T 
-^-^CLOTHESy 



J DROPPED Myy 

pipe brand* 

OF TOBACCO j 
'T, BURNS HOT f 



■ I've caught you, 
DON - YOU'RE A1Y 4 
DATE AT THE DAIVCE 
-rt TOlYI&HT' 



TO GIVE UP 
PRETTY EASY, 
n DON A _-■ 



O-HO-We WOULDN'T Jfi NOfTwHlLE ^ 
know anything /we re enjoying 
ABOUT THAT— JJ COOL-0ORNI NG 

WOULD we, PRINCE AU 9 ER.T. 

L PROFESSOR fjfnOW ABOUT TRY l NO 
„A PiPE OF PA, PON? 



DONT BE SVtLPR.\$€0, ^ 
DAO, ITS SADIE HAWKINS 
PAY AT THIS SCHOOL.^ 
THE GIRLS HAVE TO . 
CATCH A PATE i • S 

FOR THE DANCE /'/* - 
Y TONIGHT '1 



Y SADIE HAWKINS MY 
J IS AN EVENT O&SEftF 
i ED AT ALMOST 300 
COLLEGES NOW, JUDGE, 

3 THE STUDENTS WEAR 



IN recent laboratory 

M $MOKfNG BOWL" TESTS, 
PRMCB ALBERT BURNED 



THAN THE AVERAGE OF 
THE 30 OTHER OF THE 
LARGEST- SELLING BRANDS 
TESTED^ COOLEST OR ALL / 



K I REALIZE 
WHAT YOU MEAN, 

professor: gosh; 

THIS PA BURNS COOL 
and SMOKES 
MILDER, TOO— ANDj 

rrs rich-tasting 

WITHOUT bite 



NATURALLY, DON j 
THERE'S REAl j 

COMFORT IN ' 

prjnce albert 

'AND PLENTY OF 
D, FULL BODY, 
TOO' 




PRINCE ALBERT 

FOR A NEW DEGREE 
f OF BITE-FREE, 
EASY- DRAWING * 

^^SMOKlNGj 



gf PRINCE ALBERT K 
^GETS HIGH HONORS 
FROM ROLL" YOUR- A 
^OWNERS, TOO. SR NS 

UP FASTER, y 
A EASIER, X 

l smoother!/ 



sff GREET ^ 
“ * THE WORLD 
mm WITH THAT 
, RA. SMILE.' 
*4 P.A. PACKS 
/RIGHT— HE LPst 
1 A PIPE CAKE J 
\up BETTER > 



pip Bill Is of 

fragrant to- 
bacco in every 
handy tin of 

Prince Albert 



rotorrlsht, inifi 

It. J. JttJfnuld-Tob.tV 
HHniton-Miltii), N r 



THE NATIONAL 
JOY SMOKE 





■TfTTTr 


JjT i p/j | 
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CrWftn dine frornberi 
□/ the type pittufW 
aboix ployed a 
pffil (ji farcing Dutch 
and Bttgian capitula- 
tion and if] fighting 
Allied navies* Ger- 
man tanks that iiiri’M, 1 
a stream rtf flumes 
seventy yards were 
uW in the march tv 
the I'hannrl ; nf left 
ij an Italian army 
(tame thrower 



Distrust history, sang the siren. Forget 

Genghis Khan, Frederick tlie Great, Wash- 
ington's sweep to York town, Napoleon's 
1805 campaign to Austerlitz, Robert E. Lee 
in the Shenandoah Valley, Grant before 
Vicksburg and again at Appomattox, Al- 



B;y R. Ernest 

Major, U, S. Field. Artillery 



ESS than a year ago a siren voice was 
heard: “Stay on the defensive — mod- 
ern weapons are so murderous that who- 



ever takes the offensive is doomed/' A part 
of the world believed; another part — pro- 
fessional soldiers these — disbelieving, 
found themselves withoi 



lenby in Palestine. Forget that surprise, 
speed and striking power offensively used 
have won every previous campaign. Today 
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Fin arr day 



tlllfltJ IMY 



Firm bay 



KSSfeoi* .■ 



HAjfrSl* 



BBUSSiLS^ ^ 
1 * 
v t jnercH 



mTTLE 

in fii’rrn 5CH. 



Li tu *» 






same; an offensive plan which 
chooses the terrain to fight on, 
which takes advantage of every 
opportunity, and which has the 
punch to crash through. 

Here, of course, an aggressor has 
initial advantage, unless a peace- 
fully inclined nation be fully pre- 
pared for every eventuality. For 
only 5C prepared in theory, fact 
and training, can a peacefully in- 
clined nation parry the thrust and 
Launch a counterattack, the return 
blow which means so much, 



In warfare, of old the Spy tfftd the Cavalry worked behind enemy lints and made forays irtto 
iOuntry. Tad ay parachute troops f top t trait out of big with funs, supplies, ttien bieycles 

to s ab uf e and prepare the way for the army , BetovP, of German bhtxhrieg 



of blitzkrieg, the lightning war, as some- 
thing new under the sun. 

This is an error. What is new Is the tech- 
nique, the utilization of scientific advances 
^mainly the internal -com bust ion engine 
and everything it made possible — which 
has geared warfare to a heretofore un- 
thinkable rapidity of movement. The basic 
elements of success in war remain the 

VS2, ... 

I * 



whether in the boxing arena or in war. To 
realize this, one must see just what this 
blitzkrieg amounts to, and wdiat are the 
parries by which the attacked can check 
the blow, in order to strike back. 

There are several essential ingredients 
to the successful blitzkrieg. First, you 
must be prepared. Second, you must know 
where you want to go. Then you must 
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know not only the hostile strength and 
where it may be expected, but also every 
hill and valley, every road, river, bridge, 
every village in the area* You must know 
how the enemy gets his food and! water, all 
his vital necessities, so that ho can be 
throttled by their disruption. This knowl- 
edge is obtained by map study, by travel in 
his country, by careful cheek of all his re- 
sources of supply and manufacture. Only 
then will you be prepared, in striking, to 
disrupt all enemy efforts to resist. 

The next step is study of the enemy ter- 
rain. Relief maps of the area are prepared, 
over which officers pore to thrash out 
every possible angle of opposition. Far in 
the interior of your own country maneu- 
vers are carried out simulating all the dif- 
ficulties which must be 
hurdled. These include 
incessant drilling of the 
combat teams— tanks, air- 
planes, infantry and ar- 
tillery — until, so far as is 
humanly possible, each 
man knows exactly where 
to go and what to do. This 
must be done on terrain 
closely resembling the 
scene of action. The en- 
emy language must be 
studied, in elementary 
form at least. 

If an overseas expedi- 
tion is planned, the ad- 
vance ground elements 
must be drilled in loading 
and unloading the trans- 
ports. Into each vessel 



must go an equal distribution of men and 
materials. What good dumping a battalion 
of infantry on the beach if it does not have 
the necessary ammunition, rations, ma- 
chine guns and supporting artillery? The 
naval forces must plan and rehearse their 
part; the air troops — combat, reconnais- 
sance and transport planes — must be picked 
and rehearsed; the parachutists must go 



Parachute riflemen (tap) ruth fur a container of supplies dropped fo 
f Aem ; they carry gas mashs and full fighting epuipmvnt (right) on their 
aerial invasion. Below. parachutists form into fighting unit 
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through, their maneuvers. Warfare 
today is so complicated by mech- 
anization that nothing can be left 
to chance. 

The dress rehearsals completed, 
you launch the bliizkrieg, Rolling 
on every highway leading into en- 
emy country come the jugger- 
nauts — tanks, led by armored cars 
and closely followed by motorized 
infantry and artillery* Overhead 
the bombers have already laid 
their eggs on hostile airdromes 
and vital centers. The enemy's 
covering forces give what battle 
they may against the flaming 
chariots. But hedge-hopping over 
the trees come the whirling dive 
bombers to blister with bomb and 
machine guns and light cannon 
every spot of resistance. 

Does the road-net cross a river? 
Then the 400-mile -per-hour dive 
bombers must sow death and de- 
struction about it, to stun its de- 
fenders. while out of speedy trans- 
port planes bail the parachute 
troops which, on landing, rush to 
the key point — the bridgehead, the 
powerhouse, the dike control— -to 
fight off opposition until the tanks 
catch up. The “fifth column/’ your 
own agents and sympathizers, as- 
sist in this preliminary, seizing 
telephone centrals, spreading false 
alarms, giving contradictory or- 
ders, sabotaging waterworks, light 
plants, broadcasting stations and 
railway switches. 

Knowing the location of every 
air Field in the hostile terrain, you 
may, at the same time, actually 
land transport planes where nec- 
essary, to aid Lhe "fifth column" 
and the parachutists in capturing 
key points. And by judicious 
bombing of centers of population, 
hordes of terror stricken refugees 
will be driven out to clog the 
roads leading toward the interior 
of the enemy's country. Their 
pies cnee will impede the advance 
of reinforcements, and may delay 



Tap, inflated rubber boats carry troops 
across rivers and them ashore from 

seaplane transports alighting rn enemy 
country, flelow, tight fa nibs on the march; 
heavily armored, the Cfirnon tanfe* and 
cart resitted ordinary anti-tanh shells 
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Above, motor launch pu/fj string of rubber boots 
carrying a ^4((ai{m Right t U. 5, tint i-aimraft guns 
roil beneath big bombers; beioW t glimpse inside a 
French setrenty^tan. tank; bottom r U. S. army tanks 

his demolition squads in blowing up 
bridges, tunnels and causeways, for it is 
but natural to suppose that he will hesitate 
to cut off his own citizens frpm safety. 

Should the bridges be blown up, that 
will of course impede your swift-rolling 
columns. But, remember, you are pro- 
ceeding with a definite plan < and on a wide 
swath of roads. The momentary halting of 
a column does not hinder its neighbors on 
other roads — whether the halt be due to 
hostile resistance or to obstacles. Like the 
tide which swirls around the rocks, the 
advance continues. The reconnaissance 
planes hovering over the head of your col- 
umns are carrying back w T ord of all such 
hindrance* Dive bombers will harry the 
islands of resistance* the engineer detach- 
ments making up part of the mechanized 
columns soon will make temporary repairs 
to bridges or lay ponton bridges* 

Collapsible rubber boats carrying four 
or more men may be carried by transport 
planes or by trucks, to be put to quick use. 
Or they may be carried by the big Hying 
boats with which you make a lightning 
swoop on a harbor or wide river, to enable 
the first detachments to paddle ashore and 
seize the key points. 

The essence of the first move, then, is sur- 
prise. Surprise brings uncertainty and dis- 
order in its wake* disrupts all the normal 
life of the invaded country. To be stronger 
than the attacked, particularly in the air, 
is essential* You don’t make a blitzkrieg 
unless this is reasonably certain. The 
strongest body is powerless if its nerve - 
centers be cut. Successful blitzkrieg does 
just this. 

How long you can keep up this lightning 
war is dependent upon fuel s ammunition 

(CprvtmUrd to page 14l A) 
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Electric Brain Plays Game with Fair Visitors 




v 

t 1 



r 




floti's of lamps above ^Wunalron” sAauJ the status of gar tJ# fternf played as 
visitors at New York fair pit their wits against onc-f^n dwfric bruin 



Offering a challenge to 
all comers in the ancient 
Chinese game of Nim t or 
fan- tan a one-ton electric 
brain, called the * f Nima- 
tron , 15 r latches its wits 
vv i i h v i - itors at N ew V o rk 
wo i Id's fair. As the game 
is ii-suaHy played, each 
player alternately picks 
up a number of match 
sticks nr counters from a 
single pile until one of 
them has picked up the 
last m tch and won. But 
the Nimatron substitutes 
rows ! electric lamps for 
stacks of matches. The 
machine's opponent 
pushes a button to turn 
out as many lights as he 
and the median- 
rain, consisting of 
two miles of copper wire 
and llfi relays, then makes 
selection and turns out 
norc of the lamps* which 
is coni inued until the last 
one is turned out. Re- 
search men at the West- 
inghouse laboratories, 
where the machine was 
built, explain that the vis- 
itor must be able to think 
in powers of “two” of the 
binary system of num- 
bers, if he expects to be a 
consistent winner. 
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Fast Navy Torpedo Boats Fight Warship or Submarine 



Thirty-one fast torpedo 
boats are being completed 
as an experimental patrol 
fleet for the United Stales 
Navy* Ranging from fifty- 
nine to eighty-one feet 
long, the boats are to be 
armed with torpedo tubes, 
machine gun 5, de p th 
charges and apparatus for 
laying .smoke screens, so 
they will be capable of 
fighting enemy surface 
ships or submarines. 




first of the Navy's experimental fleet of coast-patrol torpedo boots, the 
hit forty-six mites an hour in its tost run an river 
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Gun 



Runners who attempt to jump the gun 
are held in cheek by a new starting gate 
invented by a university athletiii^^ch. 
Straps, serving as barriers to prevent false 
starts, are released automatically when the 
starting gun isfited. 

K sW - — ' • 

Light Bulb with Reflector Inside 
Is Economical in Wattage 

Blown in a par- 
abolic shape to 
direct all its light 
upon the working 
area, a new typo 
of electric-light 
bulb has its own 
self-contained re- 
flector. The silver 
plating is on the 
inside of the bulb 
where it is un- 
touched by dirt or fumes. It is especially ^5 
useful where concentrated Light is required. 
With its parabolic shape and built-in re- 
flector, lower wattages can be used. 






I r l . 



A" f i 

Non-Inflammable Paper Resists Oil and Wate 

Folding pots and pans made of 
non-inflammable paper, in which 
water may be boiled, are some of 
the possibilities offered by a re- 
cent invention. To show, that fire 
and water do not harm 1 his fire- 
proof paper, an inventor boiled 
water in a single sheet which he 
held over a burning candle. Being 
resistant likewise to oil, and easy 
to disinfect, the paper is said to 
be well suited for use in Braille 
books, since perspiration from fin- 
gers of the blind will not damage 
the raised characters. Perhaps 
even more important, according 
to the inventor, would be its mili- 
tary applications. 



Water being boiled otter candle flame 
in sheet of fireproof and waterproof 
paper in order d e m 0 rt 1 1 r a t e its 

qualities. The paper also resists 
damage by ait, and the inOentor offer* 
it for military use 



K r 

Straps Hold 

y. 



OWW-OJOL, 

This athlete cannot start nis dash until straps release 
h tm . which occurs when starting gup is fired 
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Ccnirtcsj' Hale, Cushman. & Flint, publish i ts Of i "FLAKEM 
— Seeing tJ«e uixsistii Jjy utir,i High-Speed F , ^■.^tclefBph>' 1 ^, 
by Harold i£. pdgertqm and Jainc.-i H. KllUpa* Jr, 



Aviation designers moy teflon 
from rrlsfrl^ flight; top, high- 
speed photographs catch lo- 
cust's wings oj* upafrofcia. half- 
WwJ' trnJ start of doWnsttohe- 
Lcft, kicker's toe ““stopped" ia 
ft drives deep into f opt hall 



T^HAT time-worn P h rase, "quick as a 
wink,” has always meant incredible 
speed to man. Indeed, the involuntary op- 
eration of the eyelid — the shutter on that 
human camera called the eye—seems very 
fast when measured by the antiquated 
standards of the eye itself. 

But in the laboratories of the Massa- 
chusetts Institute of Technology in Boston, 



where Dr. Harold E, Ed- 
gerton and a group of 
scientists have been ex- 
perimenting in ultra 
high-speed photography, 
they often use the phrase 
"slow as a wink"; half in 
fun, of course, though il 
does give them a valuable 
commonplace standard of 
comparison to explain the 
wonders they have 
achieved. 

To these research men, 
who have been dealing 
with velocities too great 
for the mind to encom- 
pass, the "batting of an 
eye" is slow motion. A 
wink, they have found, by 
counting the frames of 
film exposed in a high- 
speed motion-picture 
camera, usually lasts one-fortieth of a sec- 
ond. They have taken pictures with an 
exposure of 1 3,000,000 of a second. The 
use of a light flash accurately timed to last 
I T. 000 ,000 of a second to take photographs 
is as commonplace to them as dishwashing 
to a housewife. 

You will probably continue to say ! 'quick 
as a wink” after you have noticed some of 
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of poa'ifer fbcfneu I Ttvenbd h y pnpto 
fnfeirt at 1/ 1 t QQQ,QQQt h At Mco »tf iJfpeJSMr*. 
Rights i housing but dctEiafi> bends fm Ktrikin^ 
hall. Iftitl, pu niahmtnt tah*n by hall, Bat- 
fom* Mt* CmjW*J tBfdri KrlAinf iflli 
Righl, tend bitiu* wpUiltvring tike a liquid 
u pan hitting 0I11U 



the “frozen motion pho- 
tographs a major newspa- 
per picture syndicate is 
beginning to produce by 
the Speed ray process* an 
adaptation of the profes- 
sors experiments. 

But you will realize 
what an absurdly laggard 
mechanism the eye really is after 
you have seen pictures of diving 
swimmers suspended as ET in flight, 
leaping basketball players who ap- 
pear to be hanging in midair and ac- 
tual action prize-fight scenes which 
are so much like stills from Holly- 
wood studios that they appear posed. 
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and .ship propellers, spin- 
dles and looms of textile 
plants, fans, guns and 
moving automatic ma- 
chinery of many kinds by 
matching the rapidity of 
their motion with the 
rapidity of his camera. 
Thus they produce “slop 
pictures which 
can be analyzed at leisure. 

The manner in which 
glass breaks, metals cool, 
liquids flow and air im- 
pedes had never been 
demonstrated accurately 
until Dr. Edgerton used 
portable stroboscopic 
camera — stroboscopic 
meaning, roughly, 
"whirling watcher’* — to 
make motion pictures at 
the incomprehensible rate 
of 6,000 a second. 

Words like “incompre- 
hensible” and “incredi- 
ble 11 are often uttered by 



These are prodtfee^by what Dr, Edgerton 

considers a moderately fast exposure of 
1/100,000 of a second. 

Just as these pictures will show' you de- 
tails of sporting events your eyes would 
have missed if you attended, Dr. Edger- 
ton’s experiments in his laboratory have 
opened a whole world of unseen rapid mo- 
tion which is certain to affect the manu- 
facture of the food you cat, the clothes you 
wear, the household utensils you use, the 
vehicles you ride in, the dwellings you 
occupy and the equipment you use for 
recreation and sports, 

Industrial research men are learning to 
solve some of the mysteries of the machine 
which the human eye could not fathom, 
nor could mathematics unravel. 

By coupling incredible speed of exposure 
with intense light developed in his still 
photography and inventing a motion -pic- 
ture camera fast enough to use both, Dr. 
Edgerton and his assistants have enabled 
the scientists of industry ultimately to dis- 
close mass -product ion secrets, They are 
probing the automobile motor, airplane 



Press photographer caught taut action in basketball 
game at 1/100,000 second, Maxxle velocity of a bub 
let, below, u*as determined accurately by calcmlating 
the distances and times with speed photography 

bewildered visitors in the institute’s ultra 
high-speed photography laboratories. So 
James H, Killian, Jr. t an associate and co- 
author with Dr. Edgerton of the fascinat- 
ing book “Flash!” which the Boston pub- 
lishers, Hale, Cushman and Flint, have 
recently issued, has figured out a few com- 
parisons, like that of the wink, to simplify 
matters. If you know enough about a 
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standard camera to realize that It is essen- 
tially a box containing a film sensitive to 
light, that the picture is taken by the ad- 
mission of a certain amount of light which 
strikes the film and that the amount of 
light is regulated by a shutter which opens 
and closes at a desired rate, you can read- 
ily grasp author Killian's explanatory com- 
parisons. 

First, Dr* Edgerton uses a standard cam- 
era but he eliminates the regular operation 
of the shutter because it is much too slow* 
Instead, electrical control of the illumina- 
tion replaces the shutter. The light is 
turned on only when a picture is to be 
exposed, in a fashion similar to taking 
photographs with photoflash bulbs except 
that the duration of the flash in a flash 
bulb is about 2,500 times longer than the 
1/100,000 of a second necessary to “stop" a 
ball in flight. 

To grasp what an exposure of 1 1,000.000 
second means, think of the length of the 
exposure as the distance across an ordi- 
nary room, while the length of a second is 
the distance between New York and San 
Francisco. 

Next, to get enough light into the cam- 
era in such a short time, the illumination 
must be strong; and so it is, for Dr. Edger- 
ton f s flash is brighter than the light of 
40,000 ordinary fifty -watt bulbs. Brighter 

{Continued to page 1 32A > 



Did you notice the hummingbird stuck out its tongue 
oi the photographer ? At upper right, a fast shot 
over the parallel bars. Below, a speed flash just us 
the glass crashes on the floor mokes the spattering 
milk to flow as slow us melustes 
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Low-Cost Rail Sleeper Has Three-Story Berth 






jiectiDilal Uxcu.J at left shows 
six-seat section of Coach* 
steeper during day travel ; 
notice that uppermflit fctrfh 
is curtained off tui not laid- 
ed away. Below, ffi# «omc 
section at night, with facing 
tiers of three-dech berths 
mad it up. M ul file berth ex- 
tends downward tram upper 



<0 



Midsummer travel finds 
an entirely new type of 
sleeping ear on the rails 
coach- sleeper. Built 
to offer 
accom- 
modations for the traveler 
has been patronizing 
he bottom-rate day 
coach, the coach-sleeper introduces a 
three -story berth arrangement. On one 
side of the car is an aisle from which ten 
compartments are entered. Five of the 
compartments seat and sleep three persons 
each; the other five accommodate six per- 
sons. In daytime the rooms have three 



stationary, its bottom well above the height 
of a tall man: between these is the new 
intermediate berth, which is raised against 
the upper during the day. Each berth has 
individual curtains t shelf and hammock for 
belongings, and a ladder allows easy access 
to the higher berths. The Pullman coach- 
* adjustable seats side by side, with arm and sleepers, only two of which have thus far 



foot rests for comfort; the six- seat com- 
partments have three additional seats fac~ 
mg the others. At night the lower berth is 
formed bv the seat back: the other berth is 

Tube Is Unaffected by Weather 



been completed, are air conditioned and 
every berth has a fresh -air inlet individu- 
ally controlled. The modem lighting sys- 
tem includes a reading lamp in each berth. 



To help identify plants, an outdoor gar- 
den label enclosed in a glass tube provides 
an easily readable marker unaffected by 
weather. The gardener prints the name of 
his plant on the paper insert, rolls it up 
and places it in the tube which then is 
sealed with corks at both ends, A metal 
supporting rod is pushed through one of 
the corks until the end is embedded in the 
other cork, leaving three inches extending 
outside for sticking into the ground or 
bending into shape to hang on bush or tree. 



etas* tlfte MafeJ at both ends with corks 
keeps water from damaging the garden label 
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Balloon Guards Movie from Airplane Noises 



Airplane pilots give a 
wide berth to a movie 
studio above which floats 
an o fang c-colo red bal- 
loon, studded with silver 
reflectors, because in 
their language it means 
“quiet, please/ 1 Sound in 
the wrong places ruins a 
talking picture sequence, 
and the unexpected roar 
of aii-planes has caused 
losses of $250,000 to 
$500,000 annually. The 
captive-balloon idea was 
agreed upon between the 
film and aviation Indus- 
tries as a solution to the 
problem, and it is used 
whenever a picture is be- 
ing “shot/ 1 either on spe- 
cial outdoor locations or 
at the studio, to establish 
a zone of quiet warning 
pilots not to fly within 
three miles of the set. 



Sending up captive taf- 
ia on at movie studio as 
warning fa pilots that 
talking picture ts in the 
making. As unwanfeii 
airplane noise wo aid 
spoil the mome sound ef- 
feef, afiators steer a 
Course nf least three 
miles distant from any 
paint where (he Era/foon 
is floating 

/('«£■ 






Offset Ratchet Screwdriver for Work in Close Quarters 






For driving screws in dose quarters 
there is an offset ratchet screwdriver that 
will reach into narrow slots and similar 
places difficult of access. There is a fixed 
blade at one end and two ratchet- operated 
blades at the other end, the ratchet being 
reversible. Made of tough steel, these tools 
are offered in various sizes and with in- 
1 v (-changeable adapters for use on the va- 
rious types of screws. 
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Smaller than your finger, the 
ratchet-type screwdrivers at left 
have adapters for use with vari- 
ous types of screw heads 
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FLOATING WALL M- 



"O UMANIA has girded herself, like a me* 
^ dieval castle, with a vast moat stretch- 
ing for 75G miles along its northern and 
western borders which, at the moment of 
invasion, can be turned into a river of 
haming oil, For more than a year 150.000 
Rumanians worked to construct the system 
of canals, locks to regulate the How of wa- 
ter at various points, storage tanks for oil* 
and valves from which the oil can be re- 
leased on the surface of the water and set 
ablaze, raising a wall of fire between the 
defenders and the invaders, There are 
three main sections of the moat, the longest 
running about 400 miles from Hotin on the 
River Dniester to Cctatea Alba on the 
Black Sea. The canals are fifty feet wide 
and twelve feet deep, connected with the 
Dniester and three of it $ tributaries to use 
their water and to form a continuous chan- 
nel to the sea. This section divides the 
Rumanian province of Bessarabia from 



Soviet Russia, A second section runs from 
Hotin to Vijnita, connecting the Dniester 
and the River Prut, about 100 miles long. 
This part forms a barrier against what for- 
merly was Polish territory* at a point from 
which either Germany or Soviet Russia 
might strike south into Rumania, Western 
Rumania is guarded naturally by the Car- 
pathian mountains* but south of them the 
moat resumes in a 250-mile series of canals 
along the Hungarian frontier from Satti- 
Mare to Arad, using the waters of the 
Szamos, Crisul and Maros rivers. In addi- 
tion to the moat of fire, the outbreak of war 
would be a signal for closing the steel gates 
which form tank barriers at the highways 
from Hungary into Rumania. Back of the 
canal system are trenches, fortifications 
and “pill boxes" connected with under- 
ground corridors. One section of thti canal 
system was tested not long ago in a realis- 
tic rehearsal of a large-scale invasion at 
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the Hungarian fronts r. Crude 
oil was turned into the moat 
and set ablaze 1 while the for- 
tifications were pounded 
heavily with artillery. The 
defenses fulfilled the expecta- 
tions of the military experts. 
One especial advantage of the 
use of oil is that it freezes at 
much lower temperature than 
water and therefore could be 
used in the moat even during 
rigorous winters characteris- 
tic of southeastern Europe, 



Right, map and plans of 
the fittming-aii moat. Re- 
law* across thr pogf s, a 
battle scene with section 
of maaf set afire as m- 
traders ilAJ-pTi flu* border 
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Mobile Cabinet and Bend 
YViredfor Light and Topis 



through a panorama view of the road to 
both sides and the rear* The upper mir- 
ror is flat, giving the best judgment of dis- 
tance* The lower one is a sixteen-inch 
convex mirror reflecting a wide panorama* 

/tsi d — — 

Portable Miniature Enlarger 
Packs in a Small Case 



With the compactness of the miniature 
camera itself, a portable enlarger for min*^ 
iature^ films dismantles and packs in 
convenient carrying case only thirteen and 
one-half inches square and six and one-* 4 
half inches wide. There are only two asr^ 
sembling screws, no tools being required, 
and the enlarger thus can be set up in a^J;V A 
few minutes, Enlargements from two andS^ 
to nine djamfl'Ts can be project- 



Drawers in top part of pPrtaifl# chest hold socket 
wrench set,. Note electric outlets at hare of lamp 



a 



For convenience of mechanics, a wrench 
set consisting of fifty-three pieces is fur- 
nished in an easily portable cabinet that 
may be used as a worktable. Equipped-, 
with electric outlets and a built-in light, 
the cabinet has a roomy compartment at 
the bottom for bulky tools such as electric 
drills, A special feature of the socket 
wrenches is a “lock-on*’ patent which pre- 
vents sockets from falling off the handle* 

b 






Panorama Mirrors for the Car 
Show Side and Rear Views 

mirrors above the windshield offer 
the motorist an additional- .safety factor 



Inset shouts how the enlarge r pacha in a small Car- 
rying cm sc which also holds developing material 

ed on its baseboard, which packs away in 
the lid of the case; greater dimensions can 
bo obtained by projecting against the floor 
or wall, the enlarger head rotating ninety 
degrees to right or left for projecting 
against a vertical surface. The case has 
ample room for a camera, developing tank, 
chemicals and other essentials. 



4 Send stamped, addressed envelope to our 
Bureau of Information for name of maker 
of any device described In this magazine* 



The small mirror is flat; the broad convex mirror 
gives full of sides and rear 
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By Julian P. Leggett 



AHencldnH giving 250- pound 

grcftfi t u rft& i H spring cleaning 
(abova), .arid viji+pri washing 
ihe fash through some of the 200 
portholes (left). Only still pic- 
tures imey be taken by visitors* 



exists in the open sea, be- 
cause an outpost at which 
they may carefully observe 
and photograph the priv- 
ate lives of fish, both large ■ 
and small, has been estab- 
listed* Two hundred gla-ss^ 
portholes in the sides ami bottom of two^J 
huge tanks comprising this outpost — the 



C AN fish communicate with each 
other! If so* how? Can a 
shark bite without turning 
over ? Is it true that, a porpoise 
will push I he body of a drowned person 
ashore? How long may a porpoise, 
which breathes air tike land animals, 
slay under water without drowning? 

Scientists know the answers to innu- 
merable questions like these, entailing 
long, patient study of marine life as it 



.Marine Studios on Florida's east coast — 
permit scientist or Layman to watch sea 
giants living a normal existence — feed- 
ing. courting, mating, reproducing and 
even playing tricks on each other. 

Different from all other forms of the 
aquarium, because 3 tore marine life is not 
segregated in small tanks but is placed^ 
together, the studios are literally a crosp i 
sei l ton <>f the ocean, a constantly c hang- 5 



5 



mg pic 
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re — gaily colored 
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iding 
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scurrying into 11 1 
from predatory enemies 
perhaps weighing hun- 
dreds of pounds, playful 
porpoises rising to the sur- 
face Iff expel and take in 
air through curious blow- 
holes on top of their heads, 
a 1 ,00(1 pound sea cow 
it u r s i ii is a 300- p o u n d 
4 * y ( nin gstc r, ' ' at , w e 1 ve- f w >t 
shark ignoring a school of 



silvery bumper flail, clumsy 
300- pound turtles lumber- 
ing lazily along, huge rays 
Happing their way past a 
400 pound jewfish standing 
guard over its * t home. ’ ’ 

Into this wonderland, 
housed hi a circular tank 
seventy- five feet in diam- 
eter and a reel angular tank 
UK) feet long, scienl ists and 
statT members of the studios 
already have [jeered and 
emerged with the answers 
t <: j se ve rul in te i * c si in g q ues- 



Diver feeding porpoises by hand eighteen feet below surface 
(above). Inferior view of rectangular tank (below) with at- 
tendants at work. The two tanks hold 800,000 gallons of sea, 
water and 5.000.000 gallons are circulated by pump through 
the tanks every day. Note the observation portholes. 







Porpoise, almost with a smile', takes a mullet from the 
"table" floating on surface (above]. Capture of a shark 
by fishing vessel's trow (bottom, left)* Note trap door Tn 
stem through which specimens are taken aboard. Shark in 
well-stern of fishing craft (bottom, right] where anesthetic 
is administered which incapacitates the monster for two 
hours or longer, insuring safe transportation to Studios. 



tioms. Among other things, 
they have found: 

That the porpoise com- 
municates with another by u 
whistle emitted when air \s 
ejected through the blow- 
hole on its head; that, con- 
trary to popular belief, the 
s h » rlc ea n bite w i [ h on t t. u rn- 
ing over; that if a porpoise 
ever rolled a drowning vic- 
tim ashore, it was simply be- 
cause of the porpoise's play- 
fulness and not because it 
was awn re of any intentional 
accomplishment — in o t h e r 
words, the porpoise would 
de the same with any flot- 
sam that might appeal to 
its curiosity; and that the 
porpoise, which can take in 
sufficient air to supply oxy- 
gen necessary for about two 
minutes of so b m e rgen ee , 
may prolong its stay tinder 
v. el 1 ci' bee a i ise of a n i r i ten i a J 
<1 i.l j ust j rien t l hat p rov i des ft :> i h 
utilization of the o x > gen 
mainly by tissues most sensi- 
tive to the lack of oxygen. 
One of the first discoveries 





at tho Marine St ad k>s t which 
bus the only porpoises in 
captivity, was that the por- 
poise, which is a mammal, 
w a s capable o f m a k i n g 
sounds. During the first week 
or two of captivity all speci- 
mens whistled constantly 
and swam about the tank 
nervously. After they be- 
en me accustomed to the tank, 
however, the whistling was 
heard less frequently and the 
sound apparently served as 
a method of communication. 
The porpoises seemed to use 
variations in the whistling to 
indicate different emotional 
states. Usually when one or 
several would chase a live 
lish t all would be whistling 
excitedly. When any dis- 
turbing object, such as a net, 
was present, this was true. 

Porpoise iStt-rdlEy stands on end 
[right] to tats a mullet. Big fish 
arriving at studios [bottom, left] in 
canvas hammock is deposited in 
tank by & boom. Releasing Speci- 
men (right | in receiving tank. 








Once il was necessary to move a 
mother and a daughter porpoise 
from the rectangular taut into the 
circular one through a shallow con- 
necting tank. The parent was net- 
led and moved through the shallow 
connecting tank, The water level 
was then lowered in order to catch 
the youngster. The two remained in 
tlieir respective tanks, close to the 
wire- mesh gates that separated them 
from each other, the young one 
whistling madly and the parent an- 
swering frequently. As soon as the 
water level in the two tanks dropped 
low enough, so the connecting tank 
was dry and the watery, and there- 
fore sound -conducting, connection 
between the two tanks was severed, 
the parent left its position at the 
gate and swam about, even chasing 
I i ve fish* The youn g one persistent ly 
whistled as loudly as ever, but the 
parent never whistled again after it 
was unable to hear the young one. 

The shark, which lias a bad repu- 
tation, doesn f t always turn over to 
bile its prey, but only when it hap- 
pens Jo approach from below' — and 
that's the only position in which it 
can snap its ugly looking teeth on 
the prospective meal. In addition, 
the studios ' staff has found that while 
the shark is extremely treacherous, it 
isn't as black as it is painted. Fre- 
quently the shark goes a week with- 
out feeding, never bothering other 
fish although many times some of the 
50,000 specimens in the two tanks 
could be snapped up without effort. 
Attendants have noticed, too, that 
smaller fish seem io sense feeding 
time for the big fellow, scurrying for 
cover before he begins foraging. 
Sometimes, however, a shark breaks 
his fast unexpectedly, as one did not 
so long ago. Before attendants could 
do anything to save the victim, the 
shark had snapped up a spotted ray 
about five feet long. One reason for 



Porpoise pitting dainty monel off bottom 
(top); a big turtle tomes close to porthole 
to scrutinlie eamaraoisn (tenter ) 4 and diver 
using vacuum cleaner on tank bottom. One 
of the hardest problems the builders encoun- 
tered wai that of filtering the water suffi- 
ciently to remove' debris without jIso taking 
out tiny animals end plants necessary to 
feed some specimens. 



. t „ K^sl 

the shark's decorous behavior 
probably springs from the fact 
that all the fish are kept well fed, 
thus lessening the inclination, and 
necessity, for gobbling up the 
other fellow, 

Satisfying the hunger of the 
studios’ big family is no small 
job, either, because an adult por- 
poise consumes twenty pounds of 
mullet per day and others of the 
larger species eat proportionate 
amounts ; thus it is no surprise to 
learn that the management keeps 
50,000 pounds of mullet, frozen in 
blocks of ice, and 25,000 pounds 
of shrimp in the Marineland 
11 pantry/ 1 A diver, who descends 
into the tanks frequently, plays 
the role of waiter, feeding mullet 
by hand to some of the big fellow's, 
such as the porpoises, jewfish and 
the huge turtles. The diver car- 
ries the mullet in a wire-mesh 
M dinner pail, ,J and, in case one 
of the sharks should become an 
uninvited guest at the party, he 
also carries a circular wire shield 
to protect himself. That didn't 
prevent a shark ripping the trou- 
ser leg off the diver upon one oc- 
casion, however* 

An old tale about porpoises pur- 
posely lieiping to bring a drowned 
person ashore was exploded at the 
studios, as well as in Virginia 
Capes waters where photographs 
were obtained of two porpoises 
working for dear life pushing a 
water-soaked ship’s mattress a 
quarter of a mile from deep water 
to the beach* It is not unusual at 
the studios to sec a 400-pou nd por- 
poise playing a practical joke on 
the other specimens, such as root- 
ing a 200-pound turtle from its 
place among the rocks and shov- 
ing it up and down the length of 
the tank. A porpoise will amuse 
itself for long periods by playing 

Maneuvering a big follow into well st*m 
of fishing boat (top); air view of Marin* 
Studios with the Atlantic surf visible at 
upper left (center |, end diver feeding a 
porpoise (bottom). In aerial photo, note 
the rectangular tank and the circular tank, 
separated by receiving tank in which speci- 
mens remain until found healthy. 
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Remarkable photo of 50Q pound jewftsFi and djver { above t . 
Closeup of seven-ton coral reef in one of the tanks (below]. 
Note the octopus in foreground. Small fish seek protection 
from enemies m this giant reef. 






with large rubber halls, 
carrying a ball to tile bot- 
tom in its mouth, releasing 
it and racing the ball to the 
surface. 

It requires only two 
weeks to tame a porpoise so 
that it will accept food 
from the hand of attend- 
ants. If the food is held 
above the water, the por- 
poise will leap higher and 
higher, occasionally clear- 
ing the surface with its tail. 
It does not take a running 
start for a leap ; instead it 
starts from the surface and 
drives itself steadily up- 
ward with powerful sweeps 
of the tail, enabling it to 
maintain a vertical posi- 
tion, standing on its tail, 
for several seconds. 

Professor Laurence T rv- 
ing of Swarthmore College 
is among scientists who 
have visited the studios to 
study denizens of the tanks. 

V 

(Continued to page 128 A) 
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Airplane Fuselage Woven of Plywood Strips 

XaH 



Thin strips of plywood 
woven like a basket form 
the fuselage of a small 
which may be 
forerunner of a line 
low-cost aircraft. The 
built into this two- 
monoplane cost ex- 
$23. Materials fat 
jigs and forms cost 
Each ply woo <*« 
p stresses the. other 
very inch of the 
and wing oilers 
can t i lever const ru e - 
Wooden planes are 
piore easily designed and 
, t^built, there is more wood 
^than metal available, and 



Here is the basket ^WectVe airplane* woven of pfyihood strips } the wood in 
the plane cast twenty '-thr^e j J oliurs, /fly'icao orferr could tui Id it 






} 



T weight for weight* wooden ships provide a ventor asserts. Further, the jkbor market 
stiffer wing and smoother surface for air- is unlimited since any woodworker could 
^ craft up to 60*000 pounds gross* the in- be taught to build plywood planes, 

* K f 3 r- 
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S. S. ‘Indianapolis’ Model Built to Scale by Craftsman 



While the cruiser U.S.S. £ 
“Indianapolis” was at an- A' 
ehor with the fleet in Los 
Angeles harbor, Claude (L^Y 

A. Lehman completed a ■ ^ 

model of the ship on a Jr 
scale of three-sixteenths v 
of an inch to the foot. An t , 

J 



instructor in metal arts at 
Long Beach, Calif,* Mr. 



Lehman has constructed 
as a hobby many minia- 
tures of the United States 
Navy’s fighting ships. 

Ship model builder’s latest 
achievement , 0 scale miniature 
of t/is cruiser " fridittnapvlis" 





Screwdriver Has Replaceable Bits to Fit niffii™* 



Screwdriver bits of five different sizes fit 
into a tool holder developed for the home 
or shop worker. Since the bits are re- 
placeable, the tool is especially valuable 
for driving casebardened screws where 
there is considerable w T ear on the driver. 



CSend stamped* addressed envelope to our 
Bureau of Information for name of maker 
of any device described in this magazine, 
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‘Self-Healing’ Gasoline Tank 
Seals Holes Made by Bullets 



JUs 



* 

^ 1 



hwllet-piereed aluminum alloy shielding and the self-staling 
gasoline tank which fosf lUti* gas fired on thiriy-tu/o feme* 

Able to seal itself when punctured, a gasoline tank in- 
tended for war airplanes automatically stores gasoline leaks 
through bullet holes , In a recent test the self-healing tank, 
filled with forty-four gallons of gasoline, remajned light 
and lost very little gas after being 
penetrated thirty-two times by 
thirty-caliber armor- piercing bul- 
lets fired inin the tank, although 
gaping hole were liddled in its- * 
aluminum alloy shielding. 

„ s • , — 

Universe Y ou See Is Flat 
with Shape of a Watch 

Virtually all the stars visible 
the unaided eye are spread out in 
a space shaped somewhat like 
huge watch, having a diameter 
about 50,000 light -years and be- 
ing about 10.00(1 light-years thick, 
according to Better Vision h^ti 
It is pointed out that 
watch-like shapi of the visible 
universe is what makes stars in 
the Milky Way appear closely 
packed together, since 
looking at that region 
toward the remotest stars in the 
group. Reaching beyond this im- 
mediate system of stars, telescopes 



observe more than ninety 
globular clusters, each 
comprised of about 100,- 
000 stars, and located 
100,000 or more light- 
years distant, Still farther 
out in space are thou- 
sands of spiral nebulae* 
some being 150,000,000 
light-years away, which 
means that the beam of 
light striking the earth 
today started on its jour- 
ney 150,000,000 years ago. 

-/< slM> — 

Giant Bomber Tires 
Carry Weight of 
Seventy Tons 

Taller than many light 
planes, pneumatic tires, 
built for a seventy-ton 
bomber, stand ninety-six 
inches high. Two such 
tire£ form part of the tri- 
cycle landing gear, each 
taking its share of the 
landing impact and start- 
ing to rotate instantly on 
hitting the ground at 100 
miles an hour or faster. 



Eight-foot tire being examined by William Broughton, of Bar - 
(terfen, Q , whose model airplane won national racing honors 
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Expanding Tube Breaks Coal 



Much of the hazard of coal mining is re 
moved by a new hydraulic mining process 






vein 

hole 



that applies a “squeeze play” to the coal 
An expansible tube is placed in a 
drilled in the wall of the mine; an 
k electrically driven hydraulic pump forces 
a law - inflammable oil through a hose into 
the tube, and its expansion under pressure 
breaks the coal along its natural parting 
lines* Around the tube is a cable braid 
j that prevents expansion beyond a fixed 
maximum diameter. One of the principal 
advantages of this 
K I. du 

.1 



w 

m 



At right, miners insert the tube into hole 
drilled in uJofJ of mini; left, hydraulic pr(«* 
surr (‘xjiunds (ube and wit! shortly break coal 
Inuse along natural lines of cleavage. Cable 
braid around tube prevents □ Ver -expansion 



ty. There is no flame or dangerous gas f 
no explosives are used. There is no 
rock or coal. The danger of cave-ins 
is minimized* since the expansion tube has 
practically no effect on the mine roof. An- 
other advantage is the large percentage of 
big lumps of coal produced by the expan- 
sion method, a feature desirable to the coal 
industry. The tubes, five inches in diam- 
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eter rfnd three to seven feet long, break the 
coal loose within thirty to forty -five sec- 
onds after being put in position. 

C. Gasoline tax revenues of the forty-eight 
slates reached a record of $816,433,000 in 
1933, topped by New York’s $69,693,000, 
Pennsylvania's $59,584,000, Ghio*s $50,466*- 
000 and California's $49,795,000. 
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Speed 



| r IS 4:15 o'clock on the after- 
noon of a pleasant June day 
I960. You, the wife and the 
children in your modest home on 
the outskirts of Washington, D, C +11 
are planning to drive over for a 
with Aunt Lillian in San 
Francisco. 

You promised Aunt Lillian over 
the short-wave telephone that you 
surely drop in for supper 
tomorrow night and it was good * 
see the happy smile on her face - 
as she talked across the states. 

With more than twenty-four 
hours to span the continent in I960 
t the wheel of your little old ^ 
teardrop model, aluminum- alloy 
sedan you shouldn't be late, in the " 



Boulevards in the air (top), with no meeting of crass traffic or pedestrians. Would permit fifty- tniles-an- 
Aour driving in heart of cities- Center,, the teardrop car of I960 , Below, future transcontinental motor- 
way enters mountain tunnei* with fifty, seventy-five and hundrtd-mit*S-6n-hour lanes shown left to right 



i# 



Fui-uirt highway 

nnd sketches COPjrlffM- 

.,-Lt imp bp Norman RU 

Cii'rfdt‘4; pholagraphi toy 
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ROADS i 

opinion of Norman Bel Geddes, 
noted industrial designer 
ihor of the bonk “Magic 
ways.” Not if progress in highway 
improvement and traffic control 
keeps pace with the possibilities 
science has already envisioned 

Designing the huge General 
Motors Futurama traffic spectacle 
at the New York World's Fair* 
with the cooperation of scientists, 
highway engineers and research 
men from the laboratories of lead- 
ing automobile companies, neces- 
sitated several years of study by 
Geddas into the past* present and 
future of automobile traffic. Boil- 
ing the mass of information down, 
he asserts, it is likely that by I960 
— a date set arbitrarily — 100 miles 
an hour will seem no faster than 
the motor speeds we now take for granted. 
And travel certainly will be much more safe 
and comfortable. 

So, with the help of Designer Geddes f re- 
search, you are able to pick up the story of 
what is likely to come — subject to modifies- 



Top, transparent plastic control bridges at five-mile intervals would automatically control your 
and Speed by short-wave beams. Two-lane New Jersey highway, center, runs twenty-seven miles rrt 
tilfHosf straight Ur Bottom, f wo-dggh Riunr Drive in Maphnttun ss io have fhird deck landscaped 

y~yf*t*-*V* 189 
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This beam control is sim- 
ple, but important; it will 
regulate the velocity of 
your car* guide you into 
the traffic lane corre- 
sponding to your desired 
speed and keep a margin 
of safety between your 
automobile and those in 
front or behind all the 
way to California. 

The family climbs in, 
the motor at the rear is 
running sweetly, and in a 
few minutes you are off 
for the motorway feeder 
lanes. As you bear to the 



tion by developments which cannot be foreseen — 
and drive across the United States at a speed which 
leaves you breathless in contemplation right now. 
While the wife and children are gathering up the 
few things they need for the trip* you go down- 
stairs to the garage. The old bus is a bit dirty 
around the vertical fin and the right rear tail-plane 
surface has a small dent* but that won’t matter. 
You examine the eight tires which have become 
necessary on these no- chassis models because loss 
of weight has reduced traction* You Inspect the 
Diesel -electric power plant. All okay* 

Now you climb into the centrally located driving 
seat, flick over the air-conditioning key and switch 
on and off the automatic beam control for a test. 



SFUCf fOP 041 STATION, 

DlllCTfUMITlOH 
UHt. 

HIGH SPIED ‘ 



\ 




INDIRECT 

TAAWSlIliO* 

LAWS 
IHtlULHCI TO 
TflAHSITI&N LANE & 

LOW SPEED LANES 



AhnVe, ft: firm* f*r transition front 
speed fane to another. Below, uni^rm 
j surface illumination from center curb 




CONTBOL 

STftIP 



CONTINUOUS TUflULAR 
HUNTrN* 



Top, traffic circle at Camden airport. Bottom, complex traffic distribution 
system west of (Jcorgc H'diAr’n^on bridge f note three-level crossing 

‘ - A 






right from the secondary 
highway at the transcon- 
tinental motorway feeder 
point and enter the feed- 
er lane, you switch on the 
beam device and feel the 



automatic car control 



take effect. Approaching 
the motorway on a long, 
sweeping curve, the car 
automatically accelerates 
to a steady fifty mites on 
hour, ready to merge with 
the flow of traffic on the 
through lane. 

For a moment you par- 
allel the motorway on the 
feeder lane and then au- 
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tomatically slip into a gap 
in the spaced line of ears 
heading west, You are 
lucky to find a vacant 
space* or the speed con^ 
trol would have slopped 
you Ln response to the 
beams emanating from 
the transparent plastic 
control bridges you are 
continually passi ng under. 
As darkness falls, you 
wonder how folks ever 
managed to drive, back in 
1941), blinded by stabbing 
lamps. Ahead the motor- 



way is bathed with an even glow of light from a con- 
tinuous tubular fixture raised slightly above the road- 
way center, A banner of illumination extends for a 
distance in front of your car, lighted by an electric - 
eye device and extinguished behind you in the same 
manner* so that the road is lighted only when it is 
being used. There is no glare; no unsightly poles or 
distracting flashes of light as you pass, 

Your control device broadcast tells you that you are 
whizzing through the Blue Ridge mountains. On the 
left, beyond a plot of grass is the 75-mile-an-hour 

4 Continued to pa^e 136A) 



Tap, junction of tula ma/or arf«ra - s in the future. At T eft, modern divided highway in New York is 
jammed because of Cars turning left in front of heavy traffic at grade intersection. Btieut , *ercJi traffic 
lant r divided according to speedy has a separate approach and dec h on suspension bridge of the future 
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Smalt Wheel witKin Wheel 
Eases Maneuvering of Car 



little safeguard burns out be 
fuse becomes overloaded, saving you a^ o 
trip to the basement or attic to replace it* 
The fuse is. held in the plug by two clips* ^ 



mam 



Lie-Awake Detector Tells You 

How You Tossed Last Night 

y ^ 

Those who believe they do not sleep a y 

wink all night can learn exactly how rest- % 
less they are with an instrument the in- 
ventor calls a molilograph, popularly J 
known as a lie-awake detector. A leg 
the bed is fitted into a stirrup which trams- ' 
mits to the recording part of the apparatus 
every movement made by the sleeper. 
Next morning he will know 1 how much 
tossing he did during the night and, on th£ * 
other hand, what part of the night was. 
spent in sound sleep. The average sleeper, 
the inventor has found, changes position 
from twenty to sixty times a night. The 
"“first half of the night is usually quieter ; 
than the last half, although there is a pre- f 
sleep period of settling down, with a fairt \ 
degree of restlessness, which lasts from a ; 
fe\v minutes to a half hour, A 



Small wheel top ol steering wheel offers on eusi 
grip when turning sharp corners parking the eo'i 



Parking your car and maneuvering in 
traffic are made easier by a new wheel 
within a wheel. Turning freely on its ball- 
bearing mount within the steering wheel 
proper, the small wheel offers a conven- 
ient hand grip for swinging the car around 
corners or backing into the curb. 



Doubh 



ticket for Angleworm#^ 
Keeps Them Alive and Active 



Safety Fuse in Electric Wall Plug 
Guards House Lights 

Embedded in an electric wall plug now 
available is a tiny fuse that will keep your 
lights from going out when a defective 
lamp cord or am; 11 an qe short-circuits. The 



Worm can immersed in cold-water jacket beeps 
in the Wrigglers by condensing moisture within eon 

Built like a double boiler but serving as*N 
a cooler, a fisherman s bucket keeps worms 
lively over a long period. The worm con- y? 
tainer is built into a large bucket, or wa- 
ter jacket, that is kept filled with cold " 
water. This causes condensation inside thcr 
worm container, bringing in fresh supplies 
of oxygen and producing moisture, 4 



Tiny fuse inserted in mall plug at Contact point pre 
tcfilj short circuit from overloading main fuse 
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Six Auto Engines Team as Single Power Plant 



> $■ 
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By harnessing six auto- 
mobile engines as a radial 
unit driving an eccentric 
central shaft, engineers in 
the machine shop of the 
University of Kentucky 
have produced a multiple 
power unit at a cost of 
about Si. 500, w i t h 1 h e 
efficiency of an engine 
selling On' Si 2.1100, Six 
Ply mo u th jit o tor? we i e 
us e d. the i r col 1 e c t i v e 
horsepower being trans- 
mitted to the cent ral shaft 
by means of a “spider/ 
The six crankshafts ex- 
tend to the inner side of a 
plate to which the engines 
Eire fastened, and are con- 
nected by the spider. At 
3,600 revolutions per min- 
ute each motor produced 
eighty horsepower, but 1o 
reduce wear the speed was 
cut to 1 SOU and horse- 
power thus to forty. With 
ail motors working, the 
plant has 240 horsepower, 

<.T 



Six nut omobile engines fastened to a plate pool their horsepower in a 
central eccentric drive shaft, thus forming a multiple radial engine 



Football Players Practice Kicking in Grooved Runway 



Football place kickers are im- 
proving their accuracy with the* 
aid of a frame that forces them to * 
abide by the old axiom* that they * \ 

should kick as though their feet 
were in grooves. It consists of two £ 
grooves^ one for each foot, teach- . . J 
ing the player to step straight , v 
ahead and to time his steps so he ( 

will kick at the right moment and 
in the correct standing position. 

At the end of one groove a foot- ' l 
ball is set at the desired angle for ^ 

place kicking, and a block is used 4 

in the opposite groove as a stop 

' y 



Keeping hath if ret in grower, football player runs forward in 
practice rack and hicks the ball, as shown in bofJom picture 



for the other foot. The ball ancT 
the block may be placed in either 
channel to accommodate right or 
left-footed kickers, Inexperienced 
men have attained ninety per cent 
accuracy in actual play by train- 
ing their feet to stay in the groove 
naturally. 
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WHY NOT 

V RE you wearing yourself out doing 
A things the wrong way? 

On scores of everyday tasks* lugging 
trunks, sweeping the basement, shoveling 
snow, do you expend energy needlessly 
and fatigue your body out of proportion 
to the work you’ve done? 

If you do, take a lip from Wallace Ros- 
enbauer, noted sculptor, and acquaint 
yourself with the mechanics of the body, 
its functions as a weight -hen ring, weight- 
lifting structure, and you won't waste so 
much time and energy doing simple jobs 
the hard way* A working knowledge of 
the engineering principles governing the 
human body is the key to conserving en- 
ergy and eliminating muscular strains. 

Were it possible, through the eyes of an 
engineer, to look beneath our skins, Ros- 
en bauer explains, we’d see how inexpert 
many of us are in handling 
this, the most functionally 
machine ever eon- 
We would be able 
see how a mechanical 

fiflow, the hard way to move a 

i l Hftf ight or» hunts ham- 

m f> tH-mt rif . T ap, the pro- 
fessional started from f meet- 

ing position, one hand holding 
hurlap strip , Lower left, easy way 
using busk and fag rr , trxcles 
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TR Y*U EASY WAY 9 



i left ), u'l'fh load unbalanced the body fuM^i 
work harder; (right} moi’emcnt rjf tree and natural 
with heavy land properly balanced, Practice balance 
by putting dpi sacks while standing f bottom t- Dia- 
gram of foot shows frow arch distributes weight 

force operates cm the body the same way it does on 
any other arrangement of weights* levers* and sup- 
ports; how by slumping instead of silting in a chair 
we tax our strength more than if wc were walking, 
and how by using our arms instead of our backs in 
3 if Ling a heavy object, we’re sending a boy to do a 
man’s work. 

Getting out of balance is our chief difficulty, the 
anatomical authority says. The shop worker who 
miseries in hammering a nail is guilty of the same 
error as the golfer who slices his drive: he’s out of 
balance, so the full impact of the blow hi is at a point 
off dead center with lamentable results. 

The most telling blow in a fight is the one a boxer 
gets across when he has his weight perfectly bal- 
anced. On the other hand, the shock from a hit 
made from an unbalanced position, as from the 
heels, shoots through the fighter's body at angles, 
whereas a properly delivered punch is continuous 
from list to feet. 

The reason Rosenbauer gives for this is that all 
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the bones and actions of the 
body are curved. “Your arm.” 
he states, '"if left to itself will 
assume a curved pattern from 
hand to shoulder even with 
the elbow flex. The design of 
the bones is such that there 3s 
a continuous curve directly 
through them. There's one 
position where that curve is 
best adapted to a given job 
and in any other position 
there will be not only extra 
muscular tension but a corresponding loss 
of power/* 

A defective posture can be a constant 
drain on our energy because lack of bal- 
ance in any structural part of the body re- 
sults in habitually strained muscles. Stands 
ing perfectly still without straining is a 
difficult job. Rosen bauer points out, be- 
cause inertia and gravity tend to unbal- 
ancc the various weights of the body and 
we have to set up a counter tension to off- 
set them. Strictly speaking, however, this 




Ai in goUf. the carpenter ttopl nrosf let body moun 
CHS I ty i with body rigid t bottom l hammer is out of 
control. Draining shows how curve of arm changer 
for leverage in lifting or setting down an object , 
Center t proper tinkling is key to effortless pedaling 

rigidity is unnatural to the body, for mus- 
cles cannot be held contracted for long 
Without tiring. 

The human body is built on a slightly 
curved, upright column with accumulated 
load concentrated on a narrow base (pel- 
vis), whence it is distributed through only 
two supports to the ground. The head, 
chest, and pelvis- — the bone on which the 
spine rests — are the three heaviest weights 
and by standing incorrectly, carrying the 
head or chest in a manner not in keeping 
with the design of the body, these bony 
structures will be thrown out of balance at 
their joints, and the muscles must carry 
these weights oil center, placing unneces- 
sary strain on them. Muscles are for mov- 
ing bones, not supporting body weights* 
which is the skeleton's job. 
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Shaveling with af/ns alone iabaVth .straightening 
the hack each timc A tires the worker cpiiskly^ ft*$ 
better to balance the body and use arms jiemJiif urn 
fashion (upper eighth Diagram shoias mechanical 
farces in bady\ lines representing the puli af muscles 

Apart from resisting gravity and provid- 
ing a framework for the body weights, 
bones serve as joints of leverage for the 
muscles. The sculptor [ikons a muscle to 
the spring on a screen door: It can only 
pull two ends together by contracting. 
When you crook your arm, for instance, 
here’s what happens: the bicep, tied to the 
shoulder bone at one end and a tendon at 
the other, receives the impulse from the 
spinal cord via the nerve, and contracts. 
Contraction causes a pull on the tendon, 
which moves the bone in the forearm 
called the radius. To straighten the arm 
out, a second muscle, the tricep* gets the 
assignment So it is with the- 1 two hundred 
other movable joints in tiie body; two or 
more muscles work at each of them. 

"The body," Rosenbauer explains, 
"stays together and operates by opposing 
muscular tensions. From the front (or 
back) the body is bisymmetric on its ver- 
tical axis* The spine can curve slightly and 
the legs (with the feet) can rotate outward 
and bend at the knee and ankle, but the 
body is not well adapted to side movement 
without twisting, which brings the long 
curved forms of the side into play. 



‘"From the side, the forms of the body- 
arc two long component equal curves, one 
for the legs, one for the torso. If you bear 
in mind the extreme flexibility of the 
smooth-working hinges and ball-and- 
socket joints by which the rigid forms of 
the body are joined, you realize the ina- 

{CcntinLtd ten page I25A) 
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T" o c/itiJige colors of this darkroom light, boxlihe in- 
sert tlide& owf and it turned to another "lirim/ouf" 



Four Lights for the Darkroom 
Provided in Single Fixture 



tute of Technology scientist that it's a 
m i]e- a -minute spasm spraying minute T 
droplets from the nose and mouth at l4 muz- 
zle f velocities as high as 150 feet a second, 
or nearly two miles a minute. Prof. Mar- 
shall W. Jennigon found this out by taking 
ultra -high speed photographs stopping a 
sneeze at its climax. The pictures showed 
thousands of droplets varying in size down 
to a diameter of 1/250 inch. Scientists are 
studying the responsibility of the sneeze in 






respiratory diseases. 



£ 

I C 



Shields for the Eyes 
Safe for Sport or Driving 

hdtkction from glaring sun and bright 
lights is provided by eye shades, worn like 
glasses, which are made of lightweight and 
non-breakable Tenite plastic and contain 
no glass. They may be adjusted to shield 
the eyes^ainys. glare from any angle, the 



Four different lights for the photograph- 
ic darkroom are provided in a safelight 
just brought out. Box-shaped, an insert 
which slides in and out of the lamp cham- 
ber has four unbreakable plastic filters; 
one red, one green, a third orange-green 
and the fourth shedding a diffused white 
light for examining negatives. 

! ( ^<3 1 ” 

High-Speed Portrait of a Sneeze 
Stops Mile-a-Minute Spasm 

If you’ve never ' clocked'’ a sneeze, con- 
sider the report of a Massachusetts Insti- 



E yeshades made of plastic hove up and JolL'/i adjust- 
ment to- shut out glare t yet permit desired vision 



nose piece being of soft rubber and com- 
fortable to wear. Made in many attractive 
colors, they permit unrestricted vision and 
are particularly suitable for driving and 
participating in sports. 



This r's how a sneeze appears to high-speed camera 
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CAn artificial display of the colorful Au- 
rora Borealis was produced at Hayden 
Planetarium in New York by shooting a 
1^7000 -volt current through a four- foot 
glass tube from which most of the air had 
been withdrawn, ' <X * 
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Flying Nurses “Bail Out” with First-Aid Kits 




French flying nurses spend three months learn- 
ing the art of parachute jumping and practicing 
folding and maintenance of parachutes. They are 
ready to fly to the scene of disaster, and drop with 

first-aid kits and medical supplies if no landing 
field is near by. Before the girls are allowed to 
make practice jumps from a parachute tower they 
are suspended from the ceding of a parachute fac- 
tory and trained in maintaining balance in the air* 



Top, learning to release parachute after 
landing will *aue the flying nurse broken 
bones u/h*P th * emergency comes* Betow, 
indoor practice with the f chat*+ T he kit t car- 
ried on the nurse*s back white descending r 
includes part of portable operating table 
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By Steve Forsyth 

Associate Olympics Swimming Couch 

^pHERE is no excuse for being a poor 
swimmer* If you f ve tried in vain to 
become proficient, your failure probably is 
due to fear of the water or ignorance of 
how to breathe properly. 

You could not swim the first time you 



Top r Stc ifc Forsyth touching 
proper breathing, and timing ;t 
With the kick. Af the left the 

cinich starts a pupil out on the 
correct stroking tit (he erOii.it 

entered the water because 
you, unlike animals which 
swim with no difficulty 
on their first plunge, had 
an inherent fear of the 
water. And, although you 
may be able to paddle 
slowly in deep water, you 
still may be afraid- You 
must conquer that fear 
before you can become a 
good swimmer. One way 
to do that is to remain in 
shallow water and prac- 
tice strokes and breath- 
ing until you gain com- 
plete c cm f i d e n c e, W i th 
the increased poise and 
ease will come relaxation of the muscles, 
which is one of the essentials in smooth, 
powerful swimming. 

When you are ready for the next step, 
and I believe the most important one, to- 
ward proficiency, try this: turn your head 
to the left as you count one-two, at the 
same time taking a quick, deep breath 
through your mouth; then exhale through 
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SWIM 



A boL-e vo Lf see a champion in nc f ion 

— Adolph a: iefer t holder 

of a /fmr/r of bvek-xtrvfte records. 
The sequence nt the right ii(u. *- 
{ruh's th* m “{pi/Jfrfflv" breast stroke, 
latest swim mint] development 



your nose os your head re- 
turns to normal position, 
counting one-twO“thrce- 
four with the same regular- 
ity as you used in timing the 
intake of air. 

Sounds easy— and it is 
easy, out of the water* Bui 
Irv it in the pool and you’ll 
find it is a tilth* more diffi- 
cult than it sounds* The deep 
breath is taken just as your 
head reaches a point where 
the mouth Is clear of the wa- 
ter and is expelled with the 
face in the water, blowing 
bubbles. You have to use 
some force to get the air out 
of your lungs, thus contract- 
ing the muscles of your dia- 
ph rag m and getting t hem 
ready to expand for taking 
the next deep breath* You 
cant do this exercise too 
much because you must 
learn to time your respira- 
tions so that you'll bo able 
to breathe normally while 
swimming* And that's more 
difficult than learning the 
mechanics of a stroke* Even 
after you've become profit- 
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At top f Ralph Flanagan gives a daman stmt ton of rhythmic 
breathing and the crawl stroke* At twenty-one Flanagan held 
more American swimming records than anyone else and he i< 
fine of the greatest stylists. The drawings show a st tuple way 
far beginners to dive, starting tram a crouch on one knee 



cient it is wise to continue 
the bubble blowing, prac- 
ticing with, several com- 
plete breaths before 
starting to swim. 

When breathing is 
faulty the swimmer’s 
muscles tighten up, due to 
accumulation of excessive 
carbon dioxide in the 
lungs, and the strokes are 
jerky* When normal 
breathing is resumed, the 
muscles relax and func- 
tion at top efficiency, re- 
sulting in smooth, power- 
ful stroking. Most swim- 
itu i do not utilize one-third of 
their lung capacity, and therefore 
their diaphragms, which might he 
c; lied motors, do not function 
properly; every muscle is sub- 
jected to a harder pull, and en- 
durance is minimized. That is why 
1 maintain that proper breathing 
Is the key to swimming. 

Once you have developed lung 
capacity, and normal breathing 
comes easily in the water, you may 
go into your lessons, doing any 
one "l" several styles, perhaps the 
Amci can crawl because it is easy 
to learn and is the most efficient 
and fastest of all styles. We learn 
i he kick first, using an easy, free 
up-and-down motion of the legs 
from 'he hips, similar to swinging 
:>f a. pendulum* The foot goes down 
about twelve inches and then back 
to the surface in a series of short, 
whiplash motions until you can 
make two complete kicks per sec- 
ond One kick is the motion of one 
foot going down at the same lime 
the 'if her comes up. Next comes 
the arm stroke. Assume a position 
in waist-deep water, one foot for- 
ward and the other back, to brace 
the body and retain balance. 
Your right arm is placed in posi- 
iion L straight out in front of the 
right eye; the left beside your left 
side. Now you pull the right arm 
back through the water, at the 
same time raising the slightly 
crooked left arm out of the water 
and bringing it forward. Keep 
your head motionless, looking 
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down and slightly ahead. The 
right aim is pulled straight dou n 
and back under the center line 
of the body with the hand taking 
the lead and a slight bend in the 
elbow, as the left arm comes for- 
ward, When the right arm poll 
nears the surface the left arm 
enters the water in front of the 
left eye and begins the pull in a 
similar manner. At this point i he 
shoulders should be virtually 
level, which is highly important. 
Practice until you can coordi- 
nate the pull and the recovery 
strokes with the shoulders. 

Now try to swim, starting the 
kick and then the arm stroke and 
getting three kicks on each aim 
pulL Thus as the right foot comes 
down on the count of one, the 
pull begins and finishes on the 
third kick. The body should re- 
main floating, head motionless, 
eyes open looking straight down 
at the bottom. The arms enter 
the water close to the head. Aft- 
er you’ve learned to combine the 
kick and arm stroke while hold- 
ing your breath, you may try 
breathing* With the right arm 
straight ahead, the left to the 
rear, the head should be pivoted 
to the left on the one- two count, 
air being inhaled through the 
open mouth. If you find it easy 
to take the breath from the right 
side, simply have the left arm 
ahead and the right one back. 

After the breath is taken in. 
the exhaling position is assumed, 
with face straight down in the 
water. The air is expelled evenly 
through the nose to the counts of 
one -two- three -four. Thus you 
have a complete respiration in 
six counts. Practice until you 
can exhale with ease at least 
twenty breaths in the w T ater 
without stopping. 

Now comes the important point 
of timing your breathing with die 

(Cnutmucd to paijre 122 A) 



Her* Ralph Flanagan^— whom Forsyth 
began developing of the age of seven — 
rfirrnofi strut es f/ie American crawl arm 
stroke . Qne of his secrets is his manner 
of maiutdi/iiFTf shoulder balance while 
continuing to breathe normally 
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Copy of Village Has Lights in the Tiny Homes 
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fiuitjfei 1 turned his model village into a reproduction of hie otpn neighborhood by constructing miniatures 
■of hit neighbors* homes and subsf rf wf mg' them for the tiny houses originally used for the setting 




< 



Starting with tiny houses he purchased 
in the dime store* Russell L. Snyder* of 
Millburn, N. J* r is rebuilding his neighbor* 
hood on a scale of three-fourths inch to one 
foot. As he completes models of his neigh- 
bors’ homes, each is inserted in its rightful 
place and. the “store” model is removed. 
Measuring eight by sixteen feet, the “town” 



is given local color by trees and shrubbery 
made from sponges, streets with realistic 
lamps, policeman on the comer, and shop- 
pers, mailman and delivery boy on the 
sidewalks and streets. From a waterfall 
with concealed pump, water flow's to an old 
mill and turns a water wheel. At night the 
streets and midget houses are lighted. 



Spreader for Fertilizer Is Useful Also as Seeder 



T rut l of -drawn fertilizer spreader me/ be used for sowing grass and rlocer 



Fertilizer can be spread 
evenly, in amounts from 
twenty to 2,350 pounds 
per acre, with a distribu- 
tor having the hopper at 
a convenient height for 
filling. The quantity to be 
scattered may be regulat- 
ed while moving. The ad- 
justments are accurate 
enough for sowing grain 
and clover seed. A force 
feed assures uniform 
spreading of fertilizers 
that become damp and 
sticky, and a special at- 
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taehment helps strew am- 
monium sulphate. For 
lime, the capacity is ten 
to 2,350 pounds to the 
acre. The implement is 
said to be especially suit- 
ed for applying top dress- 
ings to pastures, meadows 
and orchards. t , 

Life Span Gains 
Twenty Years 
Since 1870 

Babies bom in 1040 can 
expect to live to the 
-of sixty-two years. 1 
insurance company : 
tisties show a ste; 
lengthening of the 
span in this country, 
to the better 
living and me 
sanitary advances, 
babies of 1870 had a 
expectancy of only 
one and one -half 
according to mortal! 
rates then prevailing, 
even during their lives 
conditions improved to 
such an extent that the 
average person bom in 
1870 actually lived forty- 
six and ono-kalf years. 



Automobile's ‘Missing Link' 

Is Four-Wheel Motorcycle^ hv 



includes two retractable ti'lifils to 

give balance when needed. The welded tram* hot roam for driver only 

What might be classed a link between a motorcycle and 
automobile is a vehicle consisting of a welded frame built 
on two motorcycle wheels and powered with a motorcycle 
engine. Having room for only the driver, the “quadracycle" 
includes two extra wheels mounted in outrigger fashion 
which may be retracted like airplane landing gear when not 
needed for balance. It travels at a forty- five mile clip, 







Football I Hocking Indicator Shows W^ork of Each Player 



cated on an illuminated 
board after each play, 
The board was designed 
as m incentive for play- 
ms to block more effi- 
ciently as well as to help 
.spectators keep chock on 
individual effort Figures 
of eleven men are shown 
in team formation. If a 
player blocks his oppo- 
nent successfully, a green 
Jig] it flashes on the board 
in ins position; if he fails 
to get his man, the lighl 
is red. „ (l 



Each football player is represented hy a figure in **hlochtng indicator** 
green lights dash for those who get their must, red for those who do not 
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fturldings located in rM9ff of the prin- 
cipal cihcx of the world are represent- 
ed in miniature it r two cities made to 
order for the iV™ yprA cinJ Ssn Fran* 
risen fairs. The dioramas show how 
widespread are the branches of n large 
manufacturing concern. T hey include 
USti models built from photographs, 
sketches and blueprints of the com- 
pany's buildings in various cities 



PLioto:- flOUrfctHy Rlnramii CarpofatlCiti 

Top. left, when completed* each tiny stu-eic- 
fujre liras sprayed with paipt and flirr 
then turned over to artists who performed 
the final painting and t auching-ap before 
took its place in the setting; right* at 
work in onm corner of stu- 
dio, Worhman, center, is 
guided by photographs 
and tapogruphtciil sketch 
as he assembles a coi/ntrj 
clubhouse. Lower left, 
Steel wool is used in merit • 
liiif trees; light trees tire 
of swamp mass, and dark- 
er ones at i 1 ej febtr ; nofi? 
tree to right consists of 
twisted Wirt to farm 
trunk, spreading out mfn 
branches. Variation;; in 
architectural style and 
size at buildings required 
careful planning to group 

them harmoniouety 
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CITY to- ORDER 





Composition walls are glued to build- 
ing frames mode of mcnJ, above ; 
ordinary clothespins holding them 
together until glue sets, IS cl out. a 
study in proportions; model builder, 
squatting near tiny street bring built 
far another diorama, points dwarf 
buildings that form port of city built 
to order. X-mnrks on 
windows protrot gloss 
from breakage 



Right, top . three stages in mnjt r\iel *ng ffj v 
rni-iuJi 1 , firsl, photograph af building; second, 
sketch mode art cardhaard; third, completed 
hkertess ready far paint rr, Bottom, E divard H . 
Burdick, creator of etty fcui/t oriitfj, shows 
how models arc batft out-of -plumb til bhlnd 
into tricky perspective of scene when in place 



* 
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Army Trucks ‘Go over the Top* in Stiff Tests 




Reconnaissance tfcucli, designed for the speed of forty-five miles an hour on the 

United States army, run the gauntlet of level, and the fuel systems cannot falter on 

grueling tests to prove themselves fit for steep slopes or roughest terrain. To meet 

Held service, The olive drab vehicles have rigid army requirements, the light half- 

four- wheel drives, must maintain a top ton trucks, loaded with one thousand 

\ pounds, must be able lo climb a 

sixty per cent grade in low gear* a 
seven per cent grade in high gear, 
and a five per cent grade— towing 
an extra thousand -pound load — 
in high gear. Carrying three thou- 
sand pounds* the one and one-half 
ton trucks must go up the sixty 
per cent grade in low, a five per 
cent grade in high, and, with art 
additional four - thousand - pound 
tow-load, climb a three and one- 
half per cent grade in high. 









c^A 



* 






r.a 

-■ 



*d . ~ 









Above, ont and onf.--iiu.St ion army truck bounc- 
ing up steep six-foot inctinm in te*if helotO* 
light trucks must be able to ascend grades like 
this in lour gear, carting a thousand -pound load- 
At the front ends fright J truck radiators and 
headlights are guarded by heavy metal grill 

K Vi o’ . . y- 

Metal Clip for Brace Block Strengthens Frame of House 




Clip is driven unto Vertical stud umftrr rrois brace 



Saw-toothed metal clips, just introduced 
in the building industry, are being used as 



a brace block to produce a stronger wood- 
en frame. The clip is installed simply by 
hammering its teeth into the vertical stud 
just under the cross brace, nailing one end 
of the clip to the stud and bending the oth- 
er end to be nailed to the cross brace, This 
saves two saw cuts and three nails from 
each bracing assembly* In an engineering 
test* metal -clipped braces stood a weight 
of 19,06(1 pounds while a wooden brace 
block stood only 7 t 510 pounds. 



CSend stamped, addressed envelope to our 
Bureau of Information for name of maker 
of any device described in this magazine. 




208 






POPULAR MECHANICS 




Lugging one af the portable huts on tobog S Q n -s nonr icp, {eft, top, in search far ore deposits ; and, froffoni, 
engineer in hut reading meters. Right, magnet attraction of ore being measured from surface 



Iron Mines Charted by ‘Fishing 1 through Ice 



Ice two feet thick on Steep Rock lake in 
northern Ontario helped Canadian geo- 
physicists in mapping four distinct iron 
deposits far under water, which are esti- 
mated to contain 300,000,000 tons of ore. 
After the contour of the lake bottom had 
been charted from boats, a survey was 
made through the ice with a torsion bal- 
ance to determine the shape of the bedrock 
beneath the clay bottom. Portable electric 
plant, meters and other instruments were 
housed in an insulated shack mounted on 
toboggans which were moved from place to 
place, the electrical readings being taken 
by machinery in a box which the survey- 
ors term a "torture chamber/' "doodle- 
bug/ 1 or "count jeep,” Three ten-foot 
electric rods were lowered through holes 
drilled in the ice, one rod being 1,000 yards 
from the other two. Gradually moving the 
two rods nearer the third one, the geo- 
physicists could compute the quantity of 




ore present, basing their calculation on the 
fact that the electric currents passing be- 
tween the rods would vary with the 
amount of iron encountered, A third sur- 
vey consisted of magnetic readings to learn 
the nature of the rock contents under the 
lake bottom. With the results of all three 
studies plotted on a large map, drillers 
took their four-ton rigs onto the lake ice 
and plumbed their casings and diamond 
drills through the ice, 150 feet of water, 
and another 150 feet of clay and bedrock, 
striking hematite iron ore which in some 
places proved even richer in iron content 
than that in the rich fields of Minnesota, 
On shore a shaft $00 feet deep has been 
sunk, with tunnels branching under the 
lake to hit the deposits, and a daily output 
of 2,000 tons is predicted, which will be 
brought to the surface from the under- 
water mine and shipped to blast furnaces 
for Canada's growing war industries, 
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Small text racket is loaded 
into firing stand, upper 
left. Id its charac- 

teristic path. About t put- 
ting powder charge in 
rocket . Diagram shows 
man's altitude records and 
his hopes for the rocket 
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most unimportant. 
Yet in those few sec- 
onds all the fires of 
hell have been rag- 
ing in the little cyl- 
inder behind the 
sandbags* Terrifical- 
ly explosive gases 
have just reached a 
temperature half that of the sun and a ve- 
locity of 3,600 miles per hour — -and one 
more experiment has been added to the 
long list by which men have sought to gain 
knowledge which will enable them to con- 



r*-f nCI 






UARDED by sandbags, a man sits be- 
fore a panel on which are rows of 



gauges. As he turns valves, needles of the 
gauges spin and gyrate. From behind the 
sandbags comes a hiss, a puff of smoke. 

The man relaxes, the gauges come to 
rest. If it were not for the tiers of protecting 
sandbags, it would seem undramatic, al- 



quer outer space. 

Scientists are hard-headed men. They 
do not speculate on traveling to the moon 
every lime they see a sky rocket. They 
say simply: 

<f We are experimenting with fuels for 



V 
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rockets. We've found out a few things. It 
may be that in the reasonably near future 
science will succeed in sending a rocket 
higher than any man-made contrivance 
ever traveled before. Perhaps such a rock- 
et might reach an altitude of 500,0110 feet. 

<- If a rocket could be shot that high, it 
could carry recording instruments which 
would gather information of the greatest 
importance. A rocket to the moon. . . Men 
still dream of that But science deals with 
facts* Still, the dream is 
perhaps a little bit nearer 
realization. 51 

Behind that simple 
statement is another 
chapter in man's struggle 
to escape the chains of 
gravity which bind him to 
one planet 

Three years ago it was 
decided to study rocket 
motors at California In- 
stitute of Technology, 

Although m any rocket 
experiments had been 
conducted throughout the 
world, no complete and 
s y s 1 em a t Lc in vest i ga Uon 
of motors has been avail- 
able. Yet it is just those 



SPACE ROCKETS 



Fest ep^arnttif tor rocket motors* id cir- 
cle* records tempera? ures of motor and 
exhaust gases* speed of intake gates* 
amount of gus used, etc , Right* a rocket 
starts up tired by remote canttaL Below* 
test roc Act used at Californio Tech 
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century. Immediately, the ques-. 
tion of their possible military im- 
portance arose. But no one de- 
vised a successful military rocket 
until 1805, when William Con- 
greve perfected one — and in so 
doing helped write the American 
national anthem. 

For it was the Congreve rockets 
fired by the British forces attack- 
ing Fort McHenry that inspired 
Francis Scott Key to write the 
lines of the Star Spangled Banner, 
'"and the rockets* red glare/ 1 Con- 
greve rockets were also used with 
telling effect against Napoleon at 
Waterloo, Both incendiary and 
explosive charges were carried by 
these rockets. Not until modern 
artillery was developed did inter- 
est in military rockets wane. 

However, the military poienU- 
alit ics of rockets have again come 
under serious consideration. With 
nations searching for new weap- 
ons, rockets were bound to have 
their day once more. 

Major James R, Randolph of the 
U. S. Army recently set forth the 
advantages of military rockets, 
They are cheap, as no elaborate 
gun barrel or firing mechanism is 
needed. Rockets are fired from 



very problems of a powerful 
enough fuel and a long-life com- 
bustion chamber that are the 
stumbling blocks which are hold- 
ing back rocket flights. 

So three experimenters at Cal- 
ifornia Tech., Frank J. Malina, 
John W. Parsons, and Edward 
Forman, decided to build a rocket 
which did not fly T a rocket which 
moved but a few fractions of an 
inch, but which told those vital 
facts about what goes on when a 
charge is fired* 

As a background for their work, 
they had the long history of rock- 
et experimentation, going back to 
the days of early Chinese culture 
when rockets were first used for 
fireworks displays* The western 
world did not begin to construct 
rockets until about the fourteenth 



To determine stability* a flying maJ<( ia j Hired U7(lh powder by 
re mote- Control, top- Center* recoil of spring gouges strenjfft/f 
of powder fuels. Behind the sandbags t bottom ) California 
Institute Of Technology scientists (e*f rflcief motor* and ex- 
plosive fuel-— mixture of oxygen and ethytener^-developing 
5.006-degree heat and gas Velocities of 3,600 mites per hour 
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simple* tubes. They are easy to 
transport* Thu tubes may be set 
up in a few moments, and a ter- 
rific fire concentration achieved 
suddenly, without the elaborate 
preparations which make artillery 
concentrations obvious to the foe, 
But whatever the military sig- 
nificance of the rocket, its most 
dramatic and intriguing potential- 
ity is that of conquering space* 
Al though many older writers of 
fantasy speculated on space rock- 
ets, the first really practical ex- 
perimentation in America was 
done by Prof. R. H. Goddard, be- 
ginning in 1909, k '\ 

In 1013 Goddard published a set 
uf calculations which /he believed 
established the possibility of a 
rocket flight to the jnoon. If such 
a rocket could be constructed, he 
proposed that a small charge of 
Hash powder bo carried, and ex- 
ploded when the rocket struck the 
moon. The flash would be visible 
to the earth’s large telescopes* 
Ten years later Goddard iired 
some experimental altitude rock- 
ets which attained a height of 
about two miles and a vertical 



(Continued to page 11BA> 
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Heavy barricade at stones it taid to protect operator a before 
firing a rocket with highly explosive charge (top)* Oiois in 
center shout the fury of the thrust at a rocket motor in opera- 
tion, its fuel consumption, temperature of motor and exhaust , 
on*/ intake Velocity* Three ot CfftyiefiC shown at 

bottom t are on a delicate balance accurate to anO-tenf/i ounce 



*z 



li 



€f\&L 



213 






< 



* 






i i 



# * 




wr * 

4 



V- ■ 




Coin-in-SIotMovie Machine 
Shows Seventy -Foot Film 



cracks in metal processing* to make strong- 
er welds* and to indicate the approach of 
safe- temperature limits when making 
costly castings, forging and machine equip- 
ment, Simple to use, the pellets will not 
corrode or pit the metal. 



Auto Road Map in Small 'Bomb* 
Magnified for Easy Reading 

Despite its small size, a globular map 
clamped to the auto steering post shows 
highway routes for a large area of the^ 
United States. Inclosed in a bomblike case^ , 4 
fitted with magnifying lens and light bulb/’ 
the map s minute details are enlarged so V, 
the driver can read them easily. The map 
is rotated north and south by raising and 
lowering a knob; east and west by twisting 
the knob. By combining these two mo ins 
a diagonal course can be traced. The glob- 
ular map inserts are interchangeable. 



At the drop of a earn f/irs machine shouts « (idO and 
one -half minute mevie on its ground-glass so rttn 



Youngest member of the slot-machine 
family is a vendor of motion pictures. Drop 
a coin in the slot and the machine projects 
on its ground -glass screen for your enter- 
tainment a film lasting two and one-half, 
minutes* Intended for cafes, stations, drug- 
stores and the like, each machine holds 
five seventy-foot film subjects, The 350- 
foot roll of film, changeable each week, lies 
flat on a series of rollers and goes through 
the projector endlessly* 



Melting Pills Tell Temperature 
of Heated Metals 

Tiny pellets that look like medicinal pills 
are being used in place of costly heat- 
measuring instruments to take the tem- 
perature of hot metals in industrial opera- 
tions. Various pills melt at definitely 
known temperatures from 200 to 1*500 de- 
grees Fahrenheit and are accurate within 
three per cent* They are used to prevent 



Road map mounted on steering column has light in 
fide and n magnifying glass to enlarge markings 
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Animated Displays Show How 



Automobiles performing acrobatic stunts 
and magic tricks attract spectators to Gen- 
eral Motors' exhibits of their latest models 



a pair of pylons. Near by 
is an animated engine that 
opens and closes, section 
by section, like the leaves 
of a book. With every 
part wired for lights and 
operated by separate 
switches, it is possible to 
illuminate any part of the 
engine in action. Flow of 
gasoline and exhaust is 
indicated by crumpled 
Cellophane in the cut-out 
manifolds, aided by flash- 
ing lights, synchronized to the speed of the 
engine. Colorless Cellophane is used for 
the intake and red for the exhaust. While 



Futt-weie ht 
chassis, rif right, 
nncf J fa^furren pylons, 
swings gently e n 
over^end, in din 
trie k af t4 cu> 

World's fair, 
a .ix c rn t *} r n g engine titut 
opens and clasts 





at New York world's fair and the automo- the engine is running, you can peer inside 
bile shows. In one display a full-size chas- such parts as cylinders, crankshaft, pistons 
sis appears to be balanced on a horizontal and water pump through Pyralin windows 
bar, swinging, slowlv end over end between fitted into openings in the curved surfaces. 

Xy f 3L ' *= 

Stainless Steel Wallboard Resists Rust ana Corrosion 



Wallboard surfaced with a thin sheet 
of stainless steel is unaffected by acids or 
chemicals and will not corrode, tarnish nor 
rust. It has a backing of plaster composi- 
tion, Furnished in satin or pebble finish, 
the wall covering has many uses such as for 
shower stalls, sink coverings and hearth. 



CThe human population of the earth has 
doubled since I860, but scientists regard it 
as doubtful that the present population of 
2,000,000,000 will ever be doubled. 
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Nigh t flying is almost alt by instruments even in geoif EUfHither 
(top) i helotv, plotting plane’s position from radio beatings 



'T'HERE was silence in the air 
* line's operations office as the 
Jlight superintendent hastily 
s cT fFbled out ir tftsprrteh an d 
passed it to the radio desk, 
“Mayday message, Chicago to 
Trip Ten. Your midnight position 
report not received. If you are in 
trouble your best out is to fly 
northwest for twenty minutes. 
That puts you in the clear south 
of Omaha. Weather to the west 
and south is zero zero./' 

“Mayday” — from the French 
“m’aidez. " help me — is the “SOS’ 1 
of the air lines, yet this emer- 
gency message was never broad- 
cast. Like scores of others it was 
just a rehearsal to test the effi- 
ciency of the men on the ground. 

America's impressive record r*f 
safety in the air rests on the elab- 
orate precautions that are taken 
to avoid hazards, and on the abil- 
ity of flight and ground crew's to 
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handle the one chance in millions 
when something might happen. 
Daily the air- line stalls discuss 
combinations of circumstances 
that might cause a pilot trouble 
and decide on the best plan to fol- 
low in case of such an emergency. 
Suppose that strong static is 
preventing a pilot from following 
Ills radio beam and a bad side 
wind is drifting him off the air- 
way. What ean the air line do to 
help him? Of course, the pilot has 
his radio loop and he can tune 
through the static to take bear- 
ings cm several radio stations, 
then plot his position from the 
bearings. But time may be press- 
ing and it's easier to do this paper 
work on the ground than in the 
cockpit. So the ground station. 



Meteorologist pints Tipper uhnds tuftfeJiirtp rising feoNwii 

through theodolite, top , Below, American AiriintS radio room 



AUGUST, 1940 



217 






X 




-I 



*■1 * 





possibly 500 miles away, 
helps the pilot out by 
telling him where he is. 

The pilot takes the radio 
bearings with his loop, 
relays the information to 
the ground, and the 
ground does the rest. I£ 
necessary, the ground 
staff can even tell the pi- 
lot how fast he is travel- 
ing. 

Accurate? Practice 
makes perfect and posi- 
tions are plotted every 
day, just for practice* In 
good weather the pilot 
can check up visually on 
how well the ground crew locates him. 

A westbound American flagship pilot 
radios a practice position request to 
Burbank: “Compass 255, March Field 0, 
Daggett 75, San Diego 300. Position 
please? 1 ' When the message reaches the 
flight superintendent he calculates the 
variation of the compass bearings and 
picks up an avigation protractor* One 
arm of the protractor is moved to the 
bearing of March Field, a second to the 
bearing of Daggett, and a third to the 
bearing of the Long Beach radio. Then 
he lays the protractor on the airway 
chart, turning the instrument so that 
each arm is over its own station. The 
intersection of the arms marks the lo- 
cation of the airplane at the time the 
bearings were taken. Allowing nine 
miles of on -course progress for the 
three minutes that will elapse before 



the answer reaches the 
pilot, the flight superin- 
tendent makes a hasty 
calculation and writes 
out the message: “You 
are four miles northwest 
of the Palm Springs air- 
port/* At once by radio 
comes back the reply. 
‘That’s Tight” 

A second “flx“ plotted 
ten minutes later by the 
ground staff from a §ec“ 
ond set of bearings taken 
by the pilot is used to 



Top, ia/f, TWA men distribute toad property with 
balance computer; right t mttomatie computer lays 
efficient /light plan. Center, engine inspection; bot- 
tom, checking me** of instrument cables in nose 
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figure the miles per hour the plane 
is traveling over the ground ^ind 
shows the direction in which the 
plane has been flying, information 
that helps the pilot cheek on the 
direction and velocity of the wind. 

An improvement on which the 
air lines are working jointly is a 
proposed system of ground radio- 
compass stations, By listening to 
an airplane’s transmitter, two or 
more of the ground stations could 
swing their loops to tune the sig- 
nals to peak intensity. The inter- 
section of these bearings, plotted on a map. 
gives the exact location of he plane and 
the pilot can be notified at once. 

Suppose an air liner s radio transmitter 
fails and the pilot isn’t able* to make his 
regular half-hour position report, 1 Weath- 
er conditions are unexpectedly getting 
worse and it's imperative to reach the pilot. 
What’s the best thing to do? Just because 
the plane’s transmitter is out of order 
doesn’t imply a real emergency. The pilot 
may be continuing on schedule, flying the 
beam, although unable to report his prog- 
ress. But the ground staff takes no chances 
and supplies him with the latest weather 
information and comprehensive advice 
based on it. 

Suggested circumstances like these were 
responsible for the practice “may- 
day” message outlined above. Be- 
fore the message was prepared 
some fast work was done. First 
the location of the plane had to be 
determined and then the best 
course for the pilot had to be de- 

< Continued to page 1 ! 4A > 

Off the line far flight takeoff, top. 0 enter r 
4 'to £ Iteing developed fo utilise infra- 

reel ray i. and p hot velvet ric e*/l fo produce 
picture at ground oh pilot's television 
terfrn, Lower right, cockpit of Untr tist- 
ins automatic direction finder, ti/f, Unit- 
ed Air Lines* "flying laboratory 
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Helmet Carries Photo floods 
Leaving Both Hands Free 



Arden of BaldwiiL-£?» Y # , has now built ? V 
tiny model of his model engine. The new 
"baby ’ has a bore and stroke of five-six-i 
teenths inch, spins a propeller at 15,0041 
revolutions per minute and complete with 
a propeller it weighs only 2X5 grains — T ' 
about three^eighths of an ounce* Thesparl^* 
plug weighs only four and one-half grains 
and took him 100 hours to make. The gas . 
tank holds four drops of fuel, and is filled' 
with a medicine dropper; the jet through' 
which the gasoline enters the cylinder can* 
be seen only with a magnifying glass. 
Measuring l 1 if: inches high and T'lu inch 
wide, the engine runs four minutes on a 
full gas tank, developing unusually high 
power for its displacement. The larger eh- ' 
gine of which it is a copy weighs one 

ounces, * 



three -fourth^ 

All** Wheel Springs for Trailers 
Ease Ride in Touring Home 



7 mo flamfifd fa another which w worn het- 

mrf fashion tree hands for rnsnjjbuLtmS the camera 



Difficulty experienced in juggling lights 
and camera at the same time led one cam- 
era enthusiast to devise headgear for hold- -- 
ing the photofloods. Alter the photofloods 
are adjusted both hands are left free for j\ 
operating the camera. The unit consists of 
three reflectors, one being worn as a he!- 1 
met, with the others clamped to it. 



Engine Weighing Half an Ounce 
Has a Four-Drop Gas Tank 

Already producing a miniature two- 
cycle gasoline engine for midget race cars, 
airplanes and povuer-boat hobbyists, Ray 



Trailer axle assembly provides individual spring for 
each wheel? resulting in a restful, easy ride 

By giving each wheel of the house trailer * 
an independent spring, riding action be* . 
comes so smooth, it is claimed, that a per-' v 
son can sleep comfortably while the trailer 
is in motion* Main springs of the new axl^ 
assembly may be varied for trailers of dif- 
ferent types and weights to obtain the best 
riding quality. 



i ht is the miniature gasoline engine for model 
planes and cars ; at left, the tiny model 
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J/OR the first time, television 
joined hands with radio to por- 
tray by sight and sound a national 
political convention choosing a 
nominee for President, 

Owners of sets from Massachu- 
setts to Pennsylvania, an audience 
of approximately 40, ODD , are the 
privileged few to whom the picture 
story of the Republican convention 
has just been unfolded. Lack of 
telecasting stations, receivers and a 
means of piping the programs to all 
sections of the United States neces- 
sarily limited the audience. 

Bringing all the exciting sounds 
of the two conventions to the mil- 
lions of Americans who own stand- 
ard broadcast receivers, is the gi- 
gantic task of the big networks — 
National Broadcasting Company. 
Columbia Broadcasting System and 
Mutual Broadcasting System. Tor 
months before the first convention, 
executives carefully planned for 
complete coverage and engineers 
designed new equipment, or im- 
proved old, so that reception might 



At top, NBC mobile ** pickup'* equipment. Bottom, a radio 
boo-tii erected fa caver one of the national party conventions 
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he as near perfect as possible. 

Lets imagine ourselves in 
one of the big network booths 
at the Chicago Stadium where 
the Democratic convention 
meets. Below us the hall is 
crammed with delegates. Be- 
side us sits a man who heads 
the job of translating their 



T Dp, the CBS "'walking short- 
wave transmitter foi^srs eontf*n- 
tion floor. Center, para bo He 
''mike** tuned on convention halt. 
Below, left, switchboard with but- 
tons controlling fifty-four micro- 
phones among delegation# 1 right, 
mobile television units 



222 



activity into a coherent picture for the ra- 
dio audience and devising ways for ex- 
plaining what that picture means. Next to 
him sits an ace reporter of the network. 
The booth is strategically placed to com- 
mand a view of every part of the huge 
auditorium* With great floodlights direct- 
ed at the stage, over which the booth is 
hung, both men must wear dark glasses, 
As we look out of the w indow, a hundred 
things seem to be happening; on the main 
where the delegates sit; in the bal- 
conies where spectators hang on the rails 
to see the door: on the speakers' platform, 
almost directly below, and in the press 
, with a radio section for the first 
time in history. Also in the booth are the 
networks chief technical 
aide and an assistant, both 
wearing telephone headsets 
and in constant contact 
with the control room of 
the local network point. 
Through this point pass ail 
of the network’s programs, 
and at a nod from the di- 
rector the engineers flash 
the local station, cut off 
the running program and 
tune in the convention. 
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From a small rostrum di- 
rectly below the booth, the 
principal speec h es a r e 
picked up. Here- stands the 
perm an cut chairman of the 
convention; the raps of his 
gavel are heard over a bat- 
tery of four m I crop ho n o s 
wired to the control booths 
of the major networks, and 
to a control booth for the 
public -add ress system of the 
ha lb so that any activity on 
the rostrum is heard simul- 
taneously through the audi- 
torium and in the homes of 



NBC Stuco 



Mac BAND MCFtOPHOtflE 



I to N BC NETWORKS 

\ l BLUE ANO RED ) 



parabola Mictophoni 



TO OTHER BROACiCASTEtes 
TO SOON* HCTlJftR. 

ANB ^L-HJC AODHEBS SHTTCm 



SPECTATORS 



u 



Each iieU%attan has tts fop. Diagram shou:* ha u. 

NBC covers a convention, flrlcitv t ‘'beer tnuti"' transmitter 

the nation. The rostrum is at the front center of 
the speakers' platform, an enormous stage seating 
all the national committeemen of the party, and the 
Important speakers and guests. Sitting at a small 
table near the front of the platform Ls a radio news 
analyst or commentator, with a microphone. His 
job is to cover all activity on the platform. 

In front of the speakers’ stand is the big press 
gallery and beyond, stretching to the far end of the 
auditorium, is the delegates* floor. The floor Ls 
served by more than fifty separate studio- type mi- 
crophones wired into one of the most complex cir- 
cuits ever arranged. These microphones, one for 
each state delegation, were set up by the three 
major networks. All the microphones are wired to 

t Conf imied to jiag'-e MOAl 
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Starter for Light Airplanes 
Uses Hydraulic Power 



Ifydratiiic starter for light airplanes, needing flo baN 
tery to operate it, weighs oniy fifteen pounds 



Doing away with the necessity for a bat- 
tery, which makes conventional starters 
too heavy for light airplanes, a fifteen- 
pound hydraulic starter has been designed 
specially for the smaller craft. It is oper- 
ated by turning a handle at the instrument 
panel, and when the starter runs down, it 
can be pumped from inside the ship. 

01b — * 

Fhrce-Dimension Air-Line Map 
Charts Routes of All Manes 




Scheduled flights of every airplane in the 
service of American Airlines are shown at 
a gin ncc with a mechanical toy -like device 



Air map showing flight schedules in third dimension 




having bright -colored strings attached to ; 
it. Made of transparent Pyralin, it resem- i. ^ 
hies a chart of the Airline's system at life 
top, and down the sides are lettered the 
hours of the day. Strings of various colors 
denoting types of airplanes — red for twen 
ty-one passenger DC-3 T s, blue for Flagship 
sky sleepers, and green for fourteen -pas- 
senger day planes — are fastened at the top ■ 
at points where the planes arc based, 
each string traces the route of the plane 
from the base station to its destination, 
indicates also turn -a rounds at destina- 
tions* The three-dimensional map 
charts which have been used In routing 
the big air transports. 



i 
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Water Heater with I able Top 
Adds Handy Work Space 



This enclosed gas-operated water heater S cfVt# the 

additional purpose at furnishing a working table 



Taking up little space in the kitchen and 
adding a convenient working place* a gas- 
operated water heater has a table top of 
regulation height, It is automatic and 
available in twenty or thirty-gallon sizes. 
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Heroic Ten-Ton Plaque Cast in Stainless Steel 



First heroic sculpture 
ever cast in stainless 
steel, a ten -ton plaque 
just installed over the en- 
trance to the Associated 
Press building in New 
York's Rockefeller Cen- 
ter symbolizes America's 
free preps. Measuring 
twenty -four by eighteen 
feet, it was made of an 
alloy <>f chromium, nickel 
and iron and was poured 
in nine sections weighing 
more than a ton each, at 
a temperature of 3,000 
degrees Fahrenheit. At 
this terrific heat special 
techniques had to be 
worked out to keep the 
metal from destroying the 
sand molds. The problem 
was solved by rigging up 
“bathtub’ 1 arrangements 
on top of the mold, then 
building into each mold a 





At top , Sculptor Isamu Noguchi finishes tull-seale, eighteen hy twenty our foot plaster model of the 
Associated Press plaque Relou u top section of the plaque, f/ie first piece Cast; right, assembled plaqum 



The sections afterward were polished, 

trimmed and fitted together to an exact- 
ness of 1/1,000 inch. The figures in the 
sculpture represent newspaper men armed 
with pad and pencil, camera, telephone, 
Teletype and Wirephoto. 

CSend stamped, addressed envelope to our 
Bureau of Information for name of maker 
of any device described in this magazine. 



whole network of channels that would car- 
ry the molten metal quickly and evenly 
over the whole surface. The “bathtubs” 
were fitted with big plugs that could be 
pulled out simultaneously, and thus the 
casting of each section actually was accom- 
plished in a second or less. Weeks of prep- 
aration were required before the casting, 
the sand molds being packed hard under 
pressures as high as a thousand pounds. 
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MIRACLE MEN 
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Photo ctfurLeajr 
Pioneer Hi-Bred- 



'T'HEY called a farmer a wonder man fiv e 
1 years ago if be could raise 100 bushels 
of com to an acre. Today, he el be lucky to 
make the championship flight in a county 
growing event* 

Up and down the Corn Belt, yields have 
shot upward* An Illinois farmer Last fall 
reported 171 bushels to an acre on a test 

patch of eight acres. The winner of a ten- 



Top, left, sorting iff of hybrid 
corn r riff hi, sred-t renting machine 
which adds mercury dust fo torn, 
dent raying mold and assuring high 
germination. In circle, Site men 
xftinJ on platform supported only 
b« four hdis of sturdy hybrid corn 



acre yield contest of a farm group raised 
137*96 bushels lo an acre while the crops 
of 268 county corn-growing champions av- 
eraged 114 bushels* 

This is only the beginning. With the full 
mastery of new corn-breeding methods 
and with more efficient cultivating and 
planting, agronomists predict harvests may 
reach 200 bushels io the acre. 
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corn plant i> m^cu/ofed 1 with-* 
fungus di'ffunj.ihi; i fa tfetermi'jfrp 
£ li s cep t j ft r (f £ y to discuse, jWfltfcine 
speeds Jaif'n? 

^Du^ands o/ dollars worth of corn 
mhicU might he polluted if 
was done by bond, a slow 



Back of this development stands the sci- 
entist in straw hat and overalls who's 
taken the laws of evolution and reproduc- 
tion into his own hands to develop a hand- 
tailored com. He's literally taken apart 
the established varieties, chucked out their 
weaknesses, reassembled their superior 
traits in new corns. 

The inbred corns that survive look as if 
they've been through a hard summer in 
the Dust Bowl, The stalks are small, the 



ears interior looking. But by crossing these 
nubbins with another strain that's been 
put through the same procedure, a highly 
productive, uniform com results. In fact, 
hybrid corns, as they’re called, look as if 
they came oil an assembly line. Yield and 
uniformity are only half the story. They 
mature earlier, which is important, be- 
cause a crop that's already “made" a few 
days ahead of a long, dry spell will prob- 
ably make the grade where a crop that's 
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The first important excursions into com 
genetics were made more than three dec- 
ades ago. Years passed before experiment 
stations and private breeders began to 
make headway. One of the first breeders 
was an Iowa editor named Henry Wallace, 
now secretary of agriculture. For years he 
preached the gospel of hybrid corn, and 
one interested listener was an Illinois seed 
grower, Lc^io! Pfistcr, His experiences are 
as rich in drama as Pasteurs probings in 
1 1 , 1 1 ".[V nr AT a da j ic Curie's in radium. 

On the tassel, he learned, was the pollen 
and when one of the imy particles lodged 
in the silk of an ear, a kernel was started. 
In the child of that kernel would appear 
the traits of both the mother stalk and the 
one that bore the pollen, Pfeter decided to 
try controlling this indiscriminate breed- 
ing to produce a superior corn. 

The following spring he 
planted the seeds from 
388 select ears of a stand- 
ard variety in a shielded 
patch. When the com be- 
gan to put out shoots he 
tied paper bags around 
each tassel and every ear 
as soon as they appeared. 
When he calculated each 
bag was filled with pollen, 
usually around three 
weeks, he inverted it over 
the silk of the same stalk 
and snapped off the tas- 
sel. He was fertilizing the 
ear silks with the pollen 



rep, hugging g tassel; center, inbred type (firen)!4f d uf roots 
trpBi ttatk; bttow, uniform hybrid kernels give accurate drop 



just maturing will not. 

The corn-seed breeders 
are “building” hybrids 
suitable for different soils 
and climates; hybrids that 
expedite the use of me- 
chanical com pickers by 
dropping only a small 
percentage of ears from 
the stalks; hybrids the 
searing winds, grasshop- 
pers, or disease can't lick, 
and lastly, new corns par- 
ticularly suited for livestock feed- 
ing and industrial uses. 

A government expert, Frederick 
D. Richey, likens hybrid corn to a 
mule. The latter is a first~ genera- 
tion hybrid between the mare and 
the ass, with the mother's size, the 
father's stamina. A mule docs not 
reproduce. The miracle corn is a 
first-generation cross involving 
two or more inbred strains of 
com. A good hybrid will produce 
more and better com than any 
standard variety. But the result- 
ing com is useless as seed for the 
next crop. 
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produced on the same stalk and no 
other. This was inbreeding. 

For the next few years, the pro- 
cedure was followed. Thousands 
of bags were used but the crops 
lacked any uniformity* There 
were stalks the size of saplings, 
others too frail to stand a hard 
blow. A few stalks produced big 
ears but no kernels, and others 
were discarded for p < j o r roo t 
growth. The open-pollinated 
Krug com was, under the strain 
of inbreeding, breaking down into 
the traits of scores of ancestors. 
Here was plant evolution in re- 
verse. Only the best spec linens 
were saved from each generation 
and replanted the following year* 
Year by year the plants grew 
more uniform but their yield and 
vigor diminished. Some varieties 
couldn't stand repeated inbreed- 
ing and had to he thrown away. 

Five years found Pfister down 
U> four puny ears, inbred so long 
their good qualities had become 
fixed. He proceeded with the sec- 
ond step, that of making crosses* 

In Ids field laboratory the next 
year were eight test plots, each 
containing three short rows. The 
middle row he designated as the 
pollinator or sire, and left the tas- 
sels growing; but from the stalks 
in the rows on either side he 

(Coiiliiuiftl to page I20AJ 



Notice sturdy structure of stulhs and ears at top . Ctrrafier, strong^rootcd hybrid contrasts with inferior* 
rooted strain at right. Bottom, hand sorting to winnow out damaged ears before grading 
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Perisphere Dwarfs Painters 
Crawling over It Like Flies 



One of the world’s biggest decorating jobs this spring was 
the repainting of the Perisphere at the New York world’s 
fair. Swinging down from the "top of the world" 
ropes* the painters looked like tiny flies 
crawling over its vast surface. 



carriages of a sort ran on 
English roads more than 
100 years ago. The auto- 
mobile is an assembly 
mechanisms developed a 
century or more ago, but 
the gasoline automobile 
itself lagged because gas- 
oline and oil were so long 
in coming. It was not long;.,* 
after gasoline arrived i^r v 
the ’sixties that gasoline" 
cars began to be built. 

Air-Speed Indicator 
for Auto Mounted 
in Door Mirror 



You can keep a constant 
cheek of the air speed of 
your car, and compare it 
with the land speed, by 
installing an outside mir- 
ror equipped with an air- 
speed indicator. Wind 
velocity is shown on a 
dial marked from ten to 
125 miles per hour in 
brightly colored figures 
easy to read, the dial be- 
ing turned by a three- 
vane rotor at the back of 
the mirror. The unit is 
designed for mounting on 
the outside of the left 
front door. Exposed parts 
are chrome plated and the 
Bakelite rotor is treated ' 
to resist weather. A rigid 
die -cast swivel allows th^ 
mirror to be adjusted to 



Auto Might Be 100 Years Old 
but It Waited for Gasoline 






Most of the principles built into the 
modern automobile were known long ago. 
The sliding -gear transmission is almost 
140 years old. The differential gear is over 
1W. Rubber tires were patented almost a 
century back. The first crude internal- 
combustion engine chugged before Benja- 
min Franklin was horn. Self -moving road 






-4® car travels, numbered dial indicate# air speed, 
IVVnJ ref or, not in picture, is other side of mirror 



M A. 



230 




\7-X & V x, %u*^U. 

Luminous Signal Hails Navy Seaplanes to Port 





Guarding the French 
“life line" across the 
Mediterranean to its col- 
nnies in north Africa is a 
new naval air base at 
Aspretto, on the Gulf of 
Ajaccio in Corsica. A dike 
protects the landing basin 
for seaplanes from the 
open sea h and* once on the 
water, the planes taxi 



tvp, Operator at French atr keif tn Corsica sigfiais pfone down uJffA 



light beam. 



iu big seaplane ashore with a powerful crnrt< 



within reach of a power- 
ful crane which hoists 
them ashore. Vast sheds 
have been built for re- 1 
fueling and repairing the 
aircraft and spacious 
quarters are provided for 
i h e crews . At the air ha se 
there is a powerful lu- 
minous signal with which 
the base headquarters'* ^ 
and seaplanes in flight * 
exchange messages, 



Drill Cuts Rivet from Plane Skin without Enlarging Hole 



It often becomes necessary to drill out 
rivets in an airplane's “skin/’ and when 
this is done with ordinary tools it usually 
makes the hole larger, requiring a larger 
rivet. As a remedy, an airplane mechanic 
invented a drill attachment that fits at the 
end of the drill chuck, enabling the work- 
man to drill straight through the center of 
the head of the faulty rivet without affect- 
ing the “skin / 1 so the rivet will fall out 
easily. This permits a rivet of the same 
size to be used, thus avoiding the irregu- 
larity resulting from unequal rivets. 

I ^ 
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jYJIDGET auto racing is so 
popular this year that good 
drivers can race e% f ery night in 
the ‘week with a couple of mati- 
nees thrown in, if they wish. 
During the summer season a 
busy driver follows a timetable 
packed with action and there's 
hardly an hour when he is not 
racing, working on his ear, sleep- 
ing, or traveling to the next track. 
Leading drivers such as Ron- 
nie H wurtiUoMer* who won last 
year's championship race at Chi- 
cago, may schedule IfM) or more 
races between May and October. 
A broken shoulder laid House- 
, holder up when he went through 
the fence last season after sixty 
races, of which he won thirty - 
five and placed among the first 
r £ three for the balance except for 
half a dozen times when his en- 
gine "blew up." 

To keep abreast of a grueling 
schedule like that calls for care- 
ful planning. Householder makes 
his headquarters at Pontiac, 
Mich., accessible to the tracks at 
Detroit, Toledo, Cleveland, 



Chassis and engine are torn down completely every week in race seasot i, top. Circle, attempting to pass 
car on rail at turn. Bottom , midget ear assembled from stock parts ready for race 

, \ 
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MIDGET RACERS <RMn g. 



Grand Rapids* and Kalamazoo* This year T 
with two race cars* he travels in a station 
wagon and tows a double-deck trailer on 
which the cars are carried* Johnny Wolfiel 
is the other driver gf the team. After each 
race the pair travel several hundred miles 
to the next track, catch a few hours of 
sleep, and get up in time to begin preparing 
their cars for the race that night. 

First the body is washed and the chassis 
inspected for cracks. If the motor wasn't 
quite right the night before, it is tuned up. 
Tires and the rear-end gear ratio may be 
changed to fit the conditions of the coming 
race* Once a week each engine is torn 
down and new rings fitted. The valves may 
need grinding at the same time. After 
twenty or more races, depending on the 
amount of dust that has filtered into the 
engine, it is rebored and rebabbitted* 

A well- equipped ear has plenty of spare 
parts. Shafts and motor parts are most apt 



Top. sliding the turn, antf a 200-po uitd r tQQ-hor&ep&wer 
motor; b ? I o Li’ r "nerfing'' bur tor safety in collisions 
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to fail in racing* Axle 
shafts, crank and clutch 
shafts, springs, shock ab- 
sorbers, spare gears, 
boxes of spark plugs, and 
as many as eight spare 
tires and wheels of dif- 
ferent treads and sizes to 
suit different tracks are 
part of the equipment* 

Some drivers carry a 
spare block, with pistons 
and valves fitted, ready to 
mount on the crankcase* 

Preparations for a race aren't finished 
until just before the race begins, A change 
hi the weather may necessitate a change 
of fuel and spark plugs. The qualifying 
trials arc usually made with a high gear 
ratio, after which the ratio is changed for 
the race itself. On a damp night the burned 
gases from the exhausts may hang over the 
track and the carburetor will need a last- 
minute adjustment. If the trial dashes dry 
out the track's surface, tires may be 
changed In a hurry to take advantage of 
the new conditions* 

Being a consistent winner takes more 

than superb driving. Competition is so in- 
tense that, a leading driver must constantly 
improve his car to keep in the lead. The 
trend in engineering is to develop lighter 
cars that ride the tracks more perfectly,, 
transforming more of the available engine 
power into speed. Cars that bounce around 
and toss their wheels off the ground in the 
turns are beaten by cars easier to control. 



A bove, three driver* try desper- 
ately to m:>j; puir that c(jl- 

titled qf high speed in night race. 
Left, cut-away piston of midget 
Fnfine shouting interior rnrrvf rxic- 
tia n , and new type of midget 
connecting rod, Beiow t installing 
main bearings of new Sumps un 
midget racing engine 






Householder’s new car has a total weight 
of 690 pounds as against an average weight 
of S50 pounds* Weight was saved at every 
possible point. There are no housings on 
the rear axles. The frame is of light chan- 
nel steel, the steering box is an aluminum 
casting, and special shock absorbers that 
weigh fourteen ounces instead of five and 
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one-half pounds each are used. The shocks 
have the additional advantage of deliver- 
ing immediate and positive action, helping 
to keep all four wheels on the track. The 
car is powered with a new Sampson motor* 
Fred Qffenhauser, builder of stock rac- 
, ing engine^ for midget cars, is experiment- 
ing with a new chassis that has a novel in- 
} dependent wheel suspension in front while 
between the rear wheels is a cross spring 
^hhiged in the middle* The purpose is to 
* keep all four wheels vertical and in con- 
' tact with the track at all times, the body 
being permitted to roll in the turns* Each 
J front wheel is attached to a coil spring 
housed horizontally inside the hollow front 






cross bar of the frame* 

Aide n Sampson, race car owner who has 
entered the field with a new stock light- 
weight 100- horsepower engine, is also 
Wilding an experimental chassis for a car 
that is expected to weigh only 600 pounds, 
( Suspension of this car is to be about the 
opposite of the new OlTenhauser, wdth one 
cross spring in front while each of the rear 
wheels is independently sprung by means 
of a twenty -four- inch alloy steel torsion 
bar, the rear end of which is connected to 
the wheel and the front of which is an- 
chored to the frame* 

Sampson’s new engine runs counter- 
clockwise like an aircraft engine, the pur- 
pose being to transfer engine torque to the 
left side of the car to prevent the left 
wheels from rising in the turns* 

The four- cylinder engine weighs 200 
pounds complete with transmission, and 
develops 100 horsepower at 6,500 revolu- 
tions per minute* Bore is three and one- 
eighth inches and stroke is three and one- 
fourth inches. There are four valves per 
cylinder, overhead camshafts, and two 
carburetors designed to use leaded gaso- 
line instead of expensive alcohol. The 
counterbalanced crankshaft is supported 
by five main bearings* Connecting-rod 
bearings are of the shell type, the bearing 
caps making a saw-toothed fit with the 
rods to prevent side twist. Bearings can 
be replaced rapidly and at slight cost. The 
new r engine is thirty-four inches long, 
fourteen and one- ha If inches wide, and 
twenty-one and one-half inches high, The 
design permits use of supercharging equip- 
ment Both Sampson and OfTenhauser are 
manufacturing quick-change transmission 
assemblies that permit changing gear ra- 

* Continue^ to page L40A) 



Childten’sHomebuiltSwing 



Safe swing far chih! roily top t fitted with closed-in 
seat ; bottom t bieyclc^type seat for older children 



To provide new thrills for his children, 
one father built a swing which can be used 
safely. It may be fitted with seats suitable 

for either small or large children* An air- 
plane body, in which the smaller ones sit 
fully protected, is propelled by pushing 
and pulling on a bar at the front. For 
larger children, a body with bicycle seats 
and handle bars can be substituted. 



tdWhen their home is flooded, the vicious 
driver ants of Liberia— inch -long blind 
ants — form a ball which rotates as it floats 
in the water, keeping them from drowning 
by l-emaining under water too long. 

X /TA 4 jt jf M+. Vf — M ^A jm A 
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Steel “Strong 



Lifts a Five-Ton Sidewalk 
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ffiW-fiiJi Tcchonsf cl 
In O p r [J u: a l k, tf , 

ore picked up and 
carried by crane to 
new location, some* 
times 3 SO feet away, 

Right, note b ridge- 
like structure of 
‘‘strongback" with 
forty hook* swinging 
from " tracks * uf sides 

i f i 0* 

** O 

100,000, 000-Volt Atom Smasher to Probe Matter’s Secrets 



Whole sect ions of the boardwalk 
at Coney Island were picked up 
bodily and transplanted to a new 
location with the help of a steel 
f i a m e, n id , n nti ed “si rang bac k" 
by the contractors. The bridge! ike 
carrier, which weighs two tons, 
was designed to distribute evenly 
the strain of lifting the five- ton 
sections and moving them by 
crane as far as 350 feet. It proved 
a real time-saver in “straighten- 
ing' a 4,000-foot length of the 
boardwalk to enlarge the beach 
front area. 
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New attacks will be di- 
reeled against the atom to 
uni' ck its pent-up secrets 
when the giant of all atom 
smashers is completed at 
University of California. 
The cyclotron ’will pro- 
duce energies in excess of 
100,000,000 volts, about 
triple the voltage of the 
university’s present atom 
smasher, and will weigh 
4,300 tons, which is more 
than twenty times heav- 
ier. As compared with the 
sixty -inch magnet of the 

Drawing .“thtiLL-s how lQQ t Q0Q,QQ0~vaIt cyclotron wilt appear when finished p T L 1 S CUt instrument, the 
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new one will measure 184 
inches* The structure w ill 
be fifty-eight feet long 
and fifteen feet wide, with 
a height of 36.8 feet r of 
which 11.8 feet will be 
underground. Its control 
room will be located un- 
derground, 150 feet from 
the cyclotron. While 
nothing 1$ known about 
the possibilities with such 
enormous 'energies* the 
primary objective is to 
open a way to study new 
regions of |he atom, an 
infinitesimal planetary 
system that is the “build- 
ing block" 1 pf material 
substances. 



Four 'Gun Wan in a ‘Blister* 
Guards Tail of Air Bomber 



iWsf ?. 



Hot Plate Vaporkes 
"Turpentine Used 
as Motors Fuel * 

Crude tufp^uUne was 
used successfully as a 
motor fuel in a recent 
^ demonstration in Sweden, 
v In the experiment, a cop- 
per plate with a hole of 
smaller diameter than the 
cylinder was placed be- 
tween the cylinder head 
and engine block, so that 
heat retained by the cop- 
per would help vaporize 
the turpentine* The meth- 
od was tried only on over- 
head -valve engines, 

Fowi 



€r*mrdiftg ih lit tail of u British hatnhing plane, the machine gunner rn his 

glutted turret can maneuver hi* multiple firns in alt directions 

Flanked by a brace of machine guns on each, side, a ^four- 
gun man" in a “blister" guards the British bombing planes 
from enemies attacking the talk His glassed-in turret 
affords a wide enough view to prevent any surprise attack. 



One-Man Towing Bar for Auto Is Attached without Tools 






Only one driver is needed to handle two 
cars with a new towing bar that attaches 
to the bumpers without the use of tools. 
Adjusting itself automatically to bumper 
heights, the bar is fastened easily by + ™ m - 
ing hand wheels to tighten the clamps 
it can be released quickly by « 

thumb lever. The clamp jaws are lined 
with special fabric so they will not mar the 
bumper finish. 



. a _ w 

Jointed hat adjusts itself to meet bum ~ 
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(j Scnd stamped, addressed envelope to our 
Bureau of Information for name of maker 
of any de^cc described in this magazine. 
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Fire-Control Tower Ss the Battleship’s ‘Brain’ 




Thtf DUM\R£ SQ |iv*i * 
continuous course fAr^tl 

Ro trt f in 5 

ft r3Sfi> n& % 



rihjtJ mh*n 



DIRECTOR 
TOWER DETAILS 
taker 

J-RMMte IrMitirtll’ 



adU aiUi 
Gan& 1 
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5-Tralninn 
'fcUacot* 

t>. Director „ 

coroimjtiicflrmft 
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Mere is a gttmpse of the fir*-Oantraf tarter of the latest British battleships, representing equipment cost- 
ing about $ t fi&QjfrOO. The transmitting room, “brain Center/* is benrcitb the thickest deck and behind 
the heaviest side armor, The ^fyvmaresq" is a mathematical marvei far aiming at moving target 

T * 



V 



% 



POPULAR MECHANICS 



238 







Training the Big Guns of a Floating Fortress 
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llA.lt Cl//ir«f Tfc$nrttio$ Fall o/SlrOf. 



control top 
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Cun turrets of a dreadnought ore trained on but one target ul a time t and gun crews do not see fnrm.V 
nor euen fire their own guns* This is done by electric ptxtol in director tower after data an range and 
elevation ate worked oat in transmitting room.. J-’flfiVc fite-vontrot in duplicated aft 



AUGUST, 1^40 



235 








Elephant Feet Form the Legs 

of a Sportsman’s Novel Table 
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At left is a Wastebasket mode of hollouted leg of an elephant, at 
right a heavy table is supported hy two elephant tegf 

Elephants’ feet can be turned Into novel furniture 
for the big game hunter's home or the sportsmen's 
club. Two huge feet were used as 
pedestals for a table, and another 
was hollowed out and mounted as 
a wastebasket. Smaller elephants’ 
feet were made into decanters* 

> 3 — - — 

Rapid Fall with a Parachute 
Has Little Effect on Man 



It doesn’t 
jump from a 
space 



take a superman to 
plane* fall through 
at 119 miles an hour and 
conscious and ready to fight. 
Aviation physicians have found 
that a free fall damages neither 
body nor mind. At high altitudes 
the sensation is one of floating, 
gravity -free, in the air rather than 
plunging downward. There is no 
terrific strain on heart, blood ves- 
sels, breathing, nor on the 
and ears* The principal 

the increasing pressure on the 



ear drums which is compensated 
by holding the nose and blowing 
into it. The two real hazards are 
the two stops — first when the rip- 
cord is pulled and the parachute 
gives a stiff jerk which, opened at 
325 miles an hour, would exert 
6,000 pounds pressure on the 
chute and the man in harness; and 
secondly* when the jumper hits 
the ground. The trick is to come 
down ready for a forward somer- 
sault, but many jumpers are hurt 
when they land, or are dragged by 
the chute in the ground wind. 
The parachute jumper can see 
clearly even when his eyes arc 
unprotected by goggles, and 
breathing is normal — why, science 
has not yetjdecided. 

<r/ fZ 



,r$ 



Electric Model of Element 
Shows Nuclear Changes 

To illustrate the transmutation 
of elements, eighteen^year-old 
Robert Tedeschi, science student 

high school, 



in a 

worked out an electrical model 
using light bulbs for an illuminat- 
ed diagram. When he presses but- 
inns, relays of bulbs are lighted, 
showing what nuclear changes 
lake place as gases change form. 



is 
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Plantin lights m model shouting transmutation of elements 
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Radio Headlight to Prevent Collisions in Air 
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Aeronautical engineers are de- 
veloping a radio “headlight,” a 
directional signal projected from 
an airplane which will permit 
the pilots to “see” each other at 
night and in thick weather. 
Whenever another plane comes 
within range, a signal on the in- 
strument board will show a 
warning light and the flier can 
then communicate with the oth- 
er ship and avert a collision. 

There is no immediate need for 
such a detector, hut with air traf- 
fic rapidly thickening and around 
thirty transports flying each way 
daily between Chicago and New 
York, a radio headlight may 
soon become an essential safety 
device. Air -line pilots today can talk to 
ground stations, but not to each other in 
the air. The first step toward an anti -col- 
lision beam is expected to be standardiza- 
tion of equipment for inter -plane conver- 
sation over fifty to sixty miles. The next 
step would be an oscillator giving out a 

knv> 

ftlei 



Photo-dtatving indicates Aouj plants fifty at sixty milts apart 
coittd detect tavh otheri briotV, diagram of radio “headlight” 



signal at intervals, and a visual signal in 
the cockpit to indicate approach of another 
plane. Eventually the engineers expect to 
build a small reflector in the nose of the 
plane to project a directional, flattened ra- 
dio beam, divorcing the interphone system 
from the anti -collision device. 



Pliers 



Armor from Cable and Strip Insulation Off Wires 







Flexible electric cable is severed quickly 
with a pocket-size cutting tool that 
strips insulation from the wire- 
twelve -ounce pliers will not cause shorts 
by nicking or bending the wires, according 
to the manufacturer, and they can be used 
to cut into the cable anywhere along its 
length to make openings for outlets, 
switches or boxes* The blade is removable 
Pliers cut flexible cable u^tAcut dattiasing wires for sharpening or replacement* 
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MINUTES 



By Laura nee M. Thompson, M* D, 



Assiatanl Director of First Aid and 
Life Saving, American Red Cross 



Here are «0Ji?e methods of stopping loss of blood in emergenc.* 1 , 
At top, u.ting forearm in apply pre satire to omi; center* tourni- 
quet applied without pod; bottom* pressing Hngers into arm. 
Drawings across top indicate pressure points far arteries 

JV % v) • « '- Va,' i >*;, j U '< 

, WS v - - v .Vi > . »] c,* 



A CCIDENTS happen too swift- 
^ ]y to do anything about them. 
After they have happened, after a 
person has been injured, the first 
few minutes are important* What 
we do then, or fail to do, often 
spells the difference between life 
and death. 

Invariably the first thing to do 
Is call a doctor or ambulance* But 
even in a city, where professional 
help is never far away, several 
minutes must elapse before it can 
arrive* In those few minutes a 
person can suffocate, bleed to 
death, die of poisoning or shock. 
These are the minutes that mean 
eternity* 

In case of an auto accident or 
fall s where serious injury is ap- 
parent or suspected, never under 
any circumstances move the vic- 
tim, nor permit [Anyone not skilled 
in first aid to do &o, He may have 
a serious fracture* Let him lie in 
the middle of a busy street if that 
is where he happens to be, and 
resist all efforts of ignorant by- 
standers to bundle him into a car* 
The victim might have a broken 
back or nock. You have no way of 
knowing* Such injuries, serious as 
they are, are not necessarily fatal; 
but easily can be made so by un- 
skilled efforts. 

Other fractures may result in 
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death or permanent crippling if not han- 
dled properly. Sharp end? of the broken 
bone have a nasty habit of cutting through 
blood vessels, or piercing the skin so that 
infection results and amputation becomes 
necessary. Broken ribs can puncture the 
lungs easily and cause death. If hi doubt 








Ahot?e. T loitering an injured persttn tram mot. He is 
strapped to a ladder and his hands are tied to pt I'- 
ve nt struggle which might cjuv^ j full. At I*rll t the 
,J chair carry/* a method which help# avoid dafl Scr- 
oti* ftnJflMl art victim's body 



as to whether hones have been fractured, 
always assume that they have. Make the 
victim comfortable, treat for an;' shock 
that may be present, but do not move the 
person until the fracture is splinted. 

But one who applies splints must know 
how. He cannot know without proper 
training. Such training is available to all, 
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without charge, at the lo- 
cal Red Cross chapter. 
Over two million persons 
have availed themselves 
of this opportunity. It is 
impossible to estimate 
how many thousands of 
lives they have saved* 
Broken bones can wait 
for skilled attention* 
Bleeding can not; nor can 
shock, which is always 
more or less present in all 
accidents. 

A person may bleed to 
death from a severed ar- 
tery in a very few min- 
utes* In all cases of seri- 
ous bleeding think first of 
pressure. Press with the 
fingers between wound 
and heart until the flow of blood stops. There are 
certain places where the arteries cross bones near 
the surface. Once one has learned the location of 
ihese, he can immediately control bleeding from an 
injury to any part of the body. These places are 
known a^ pressure points. In the excitement fol- 
lowing an accident, these pressure points may be 
hard to find in a hurry. Yog can learn definitely 
where [hey are at your Red Cross first-aid chiss, 
then practice until you can apply this pressure in* 
stantly. You may save a life, perhaps the life of 
a loved one. 

Severe lii coding can be controlled by a tourni- 
quet, leaving the hands free to help otherwise; but 

a tourniquet is such a 
dangerous device in the 
hands of an untrained 
man that its use is not 
recommended except in 
extreme cases. K one 
must be applied, let it be 
a stocking, scarf, or some 
other wide, soft material. 
Loosen it gently every fif- 
teen minutes to permit 
blood to flow to the limb, 
and stand by to inform 
the doctor of its presence. 
Never conceal it with a 
splint or bandage* Im- 



T op, applying a broom splint la 
arm. *4 folded magazine may 
serve mWJf us an emergency 
splint, center. Bottom , a wife 
finds husband in garage tilled 
with xmoke and fumes; what 
she doer in next few 
may mean life Of death to him 
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properly applied tourniquets have too often 
caused unnecessary amputations* 

Shock is always more or less present in 
cases of severe bleeding or extreme pain; 
and since this condition often causes death 
even when the injury is not otherwise se- 
rious, it should receive prompt attention as 
soon as the bleeding is controlled. 

The symptoms of shock are paleness with 
an anxious expression. A cold perspiration 
appears on forehead and palms, the pulse 
is rapid and weak. The breathing is irreg- 
ular. Sometimes a severe chill develops; 
nausea and vomiting are Frequent. The 
victim, though conscious is mentally dull, 
and sometimes has to be asked how he feels 
two or three times* then often replies that 
he is cold or very tired. 

The most important thing in treating 
shock is to keep the victim warm. Wrap 
him in blankets, coats, or whatever is 
handy* under him as well as over. If pos- 
sible, apply external heat such as hot- 
water bottles, heated bricks wrapped to 
pie vent burning, or anything that is avail- 
able. Rubbing the limbs is of little value, 
since it requires uncovering the patient. 

Since the cause of shock is insufficient 
supply of blood to the brain and heart, the 
position of the patient is of next impor- 
tance. He should be made to lie down with- 
out a pillow under his head, while the feet, 
legs, and thighs are elevated. Do not per- 
mit him to sit up, except in cases of chest 
injuries where breathing becomes difficult 
when lying down. If there are head in- 
juries, have him lie flat but do not raise 
his feet. 

Stimulants may be given, though they 
are of less importance than heat and posi- 
tion. The best stimulant is a teaspoonful 
of aromatic spirits of ammonia in half a 
glass of water. Hot coffee and tea are also 
good. Give these with a spoon* or have 
the victim drink a sip at a time, with a few 
seconds between each to swallow. Alco- 
holic drinks are depressants, not stimu- 
lants, and should not be given. No stimu- 
lant should be administered until bleeding 
has been checked; and an unconscious 
person should never be given anything to 
drink, for he cannot swallow. 

When a person has taken poison, imme- 
diate action is demanded. The treatment is 
to dilute the poison and wash it from the 
stomach. Both may be accomplished at the 
same time by having the victim swallow 

H Continued to page 134A) 



Cultivator Turns the Lawn 
into a Vegetable Bed 




Many lawns in England arc being dug 
up and vegetables now grow in place of 
grass, as part of the home front’s drive to 
win the war. In cooperation with its citi- 
zens. the city of Wimbledon owns a small- 
size power cultivator which is loaned to 
anyone who wants to help in the campaign 
to “dig for victory/' 

2 > £ 0 — — — — — 

Soldier "Sculptured” in Oil Cans 
Stops Motorists for Gas 

In front of a filling station stands a tin 
soldier with his hand upraised in a silent 
command for passing motorists to stop T 
Close by is a Afield gun ' trained on the 
road. The entire display, modeled from 
discarded oil containers* is an advertising 
stunt to attract customers. 




soldier uitmgaiJir iNunifn helps sell gits onJ o«f 
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Jig Saw Run by Foot Power 
Clamps on Bench or Table 




Jig-saW craftsman supplies own power by pressing 
treadle to putt blade downward; spring draws it up 



Where no electric power is available, a 
foot-operated jig saw can be damped eas- 
ily to the edge of a table or workbench. 
Pressure on the treadle delivers power di- 
rectly to the saw, which is sturdily con- 



cted of cast iron and steel. 
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'Stop-and'Go* Lights for Speakers 
H&lt Long- Winded Talks 




Enforcing a six- 
minute time limit 
upon long-winded 
a f t e r-d inner 
speakers was 
solved at one club 
by installing 
warning lights. 
Placed at the back 
of the room, where 
only the speaker 
sees it, the signal 
consists of a buzz- 
er and three col- 
o red 1 i gh ts — g reen , 
orange and red. At 
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the beginning of a speech a member turns 
the big dial to start the timer. The green 
light at the top shows for five minutes* 
followed by the orange light for one min- 
ute* to complete the allotted six minutes 4 
Then the red light comes on* warning the 
speaker that his time is up, but allowing 
him thirty seconds of grace. If this still 
does not stop him, a loud buzzer goes into 
action, hindering further attempts of 
speaker to make himself heard. 










A 3 73 

Secret Peephole" Reveals 
before Door Is Opened 

For protection against intruders who 
ring the doorbell and force their way 
the home when the door is opened, the 
housewife can have a “one-way” glass 
window installed in the door panel to per- 
mit a secret view of visitors before decid- 
ing to admit them. It consists of a bull’s- 
eye mounted in the center of an 
appearing door knocker. You can 
through it from within to scrutinize the 
stranger knocking at your door, but the 
person outside is unable to peer in and so 



Housewife gets dost view of stranger through ,f cne* 
way'” glass iti knoeker ( inset J before opening door 
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4,000,000-Pound Test Rack Crushes Concrete 



At Zb* /*ff, a concrete 
umn if rrum&jm; under 
prttsarf of the hydraulic 
ftsffr which Can exert a 
4,000,000- pound thrust. Be- 
la u.' t a view of the twin 
sixty-foot steel pillars, be- 
tween them the hydraulic 
steel blacks which pa $ 
building material* to frrfpfe' 
down f«*f 



Huge steel girders buckle 
solid concrete crumbles under the power 
of a giant machine at the University of 
California which puts building materials 
to the breakdown test before they can be 
used in dam or bridge or skyscraper. The 
shoulders of this 240 -ton tester consist of 
tw + o perpendicular steel pillars sixty feet 
high; between them are Iw t o hydraulic steel 
blocks with 4,000,000 pounds compressive 
power or 3,000,000 pounds pull They can 
tear apart a solid steel bar eight inches 
thick. Samples of concrete going into 
Boulder, Bonneville and other dams are 
compressed until they disintegrate while 
engineers watch the fracture point. Some 
of the heaviest steel sections ever used in 

L 



construction, like those supporting the 
San Francisco-Oakland bay bridge, have 
been pulled and compressed to determine 
what load they can carry. 



T l 



Gas- Driven Chair for Invalid Runs Twenty Miles an Hour 



One of the latest aids for invalids and 
aged people is a motorized chair easy to 
operate. Its two- horsepower engine runs 
100 miles on a gallon of gasoline and can 
drive the car at twenty miles per hour. 
Equipment includes an electric starter, 
electric lights and a horn. 



VI 






Automobile chair for invalids has speed of twenty 
miles an hour and runs /# miles on a gallon of fas 



C First new species of bird discovered in 
the United States since 1019, a small war- 
bler with an olive yellovr patch on its 
and raw sienna tinge on the throat was 
found in West Virginia recently by Karl W. 
Ha ller of Bethany college, and named 
Sutton 1 ® WarblerT ~lx tV 
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Top, left, removing message from pigeon’* leg. Right f 
releasing bird for night flight. Bottom, hind treat- 
ment is important in training the pigeons 



Photos courtesy U 3 . Armv Signal Corps 



TT’ROM the darkness surrounding the pi- 
1 gran lofts at Fort Monmouth, N. J. t a 
bell tinkles. An attendant hurries with a 
flashlight to remove from the leg capsule 
of a newly arrived bird a message highly 
important to the U. S, Army Signal Corps. 
It reveals that the pigeon was released six- 
ty miles away less than two hours ago. 

In quick succession, six other pigeons 
swoop out of the night sky to the lofts, 
concluding the same trip. 
And the Signal Corps has 
completed another suc- 
cessful experiment in an 
almost revolutionary ef- 
fort to develop night- 
flying birds. 

Pigeons have been used 
since ancient times as 
message carriers, but only 
in daylight hours, because it is Unnatural 
for them to fly at night Daytime use of pi- 
geons has always been undesirable, from 
a military standpoint, because the birds 
frequently were brought down or wounded 
by enem> sharpshooters, and messages tell 
into the wrong hands or were lost. Too, 
pigeons were subject to attack by natural 
such as hawks, increasing the 



enemies. 
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on. ihjL NIGHT SHIFT 




chances a g a i n st m e ss ag e s 
reaching destination. 

Just recently the Signal 
Corps began trying to invert 
the habits and instincts of pi- 
geons by training them to fly 
at night. One of the first dis- 
coveries was that not all pi- 
geons are adaptable to this 
work. Hating night flying 
naturally, the average bud 
will not get into the air, hut 
will land as soon as he sees 
an opening. Of course* birds 
that will not get into the air 
are never of value, for even- 
tually they are certain to fly 
into wires or trees and injure 
themselves* Therefore, it has 
been necessary to select birds 
of superior intelligence and 
courage for night work. 

Long hours and plenty of 
patience are requisites for the 
trainer. Flying at night is a 
quality that may be developed 



Top t left t placing metal bund on 
six-day-old bird. Right w inserting 
message in- to harness-type tube. 
Below, pige ons homing to mobile 
loft a iter a raou#. Left, releasing 
winged messengers 
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becoming lost or injuring 
themselves. On that, the long- 
est night flight attempted, the 
pigeons were released at 
11:55 p r m, f on a dark night, in 
a slight drizzle of rain. 

Another discovery made 
during the Signal Corps ex- 
periments Is that the birds, 
because they do not like to 
fly at night, even though they 
have had years of training, 
always fly much faster than 
they would during the day* 
As a result, it is not uncom- 
mon to get speeds far in ex- 
cess of a mile a minute at 
night. Average daylight speed 
is about thirty-five miles per 
hour, although speeds about 
twice that have been recorded 
under favorable conditions. 

Training methods have 
changed greatly in the past 
few years. Where previously 
the birds were controlled by 
use of their instinctive return 
to the mate, and by starvation 
— forcing them to return to 
the loft for food — now they 
are trained through kind- 
ness. Believing that the hom- 
ing pigeon was intelligent 
enough to do anything re- 
quired of it. If it were shown 




in an individual pigeon, but it is 
not transmitted to the youngsters, 
so each bird must be trained. 
When the Signal Corps experi- 
ments began, the loft was brightly 
illuminated* Later, colored lights 
were tried and finally all lights 
were removed. The birds, it was 
found, fly as well to a dark loft as 
they did to one well lighted. Nu- 
merous attempts were necessary 
before the pigeons started return- 
ing to the loft from the point of 
release, a short distance away. 
Gradually the distance was in- 
creased until today the workable 
average is about twenty miles. 
However, the successful experi- 
ment covering nearly sixty miles 
is regarded as evidence that the 
birds soon will be able to fly rea- 
sonably long distances without 




Top, nn their Way with important messages. Center, 
leg of injured bird „ Bottom, returning to home loft after a 
practice flight in Hawaii 
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what was wanted, a training method was 
inaugurated to make the bird perfectly 
contented in the loft and to impress on it 
what was expected of it outside the loft. 
Results have been surprising; It is now 
possible to move a loft mounted on wheels 
into new positions, many miles away, and 
break the birds to a new location within 
twenty-four hours without having any of 
them fly back to the old location. It takes 
little imagination to recognize the value of 
this training to an army in the field. 

In the Fort Monmouth lofts 500 of the 
finest pigeons in the United States are 
housed. Here are bred replacement stock 
for the other army lofts and for the mobile 
lofts. When the youngsters are six days 
old a seamless metal band is placed on 
their legs. This band shows where the bird 
belongs, when it was hatched and gives the 
bird a permanent serial number, 

Young birds are taken from their par- 
ents when four weeks old and placed in 
lofts by themselves. Their first training 
consists of being placed on the loft landing 
board for a look at the country. As the 
birds grow stronger, they are taken from 
the loft, starting at only a few feet, and 
forced to fly back. At this time they are 
also trained to enter the loft when called. 
This is done by repeating a sound at feed- 
ing time until the birds associate that 
sound with “mess call" and will dash into 
the loft whenever they hear it. 

Later the pigeons are equipped with leg 
or back capsule. All are trained to carry 
these tiny tubes so that they will not fight 
them when taken into the field for use. 
The tube on the leg is very light and the 
messages are written on thin paper so 
there is very little weight. The back cap- 
sule, designed for carrying maps and pho- 
tographs, is held in place by a harness. 
Each bird has to be fitted for this harness, 
to insure that it will fit properly and that 
the capsule is balanced on the bird’s back. 
Loads of as much as three ounces have 
been carried successfully in this manner. 
The mobile loft, converted from a stand- 
ard house trailer, becomes the permanent 
home of the birds placed in it They are 
allowed to mate and breed in this loft. It is 
moved by being attached to a truck and 
towed. During preliminary training the 
loft is moved every day so that the birds 
become accustomed to looking for it, and 
no difficulty is experienced in making 

{ Continued to paye 127A> 




VacuumCleanerRunbyAir 
Handy at Service Station 




Handy vactftirrr c/fantr for 5fr!?fCc Gtaf'oru pjwrutei 
Oft compressed air and produces a strong suction 



Producing a stronger suction than many 
electric -motor vacuum cleaners, a new 
machine operated by compressed air is de- 
signed for use at service stations. Its suc- 
tion increases as air pressure is applied* * 

b 2, — — 

Powered Lightweight Chain Saw 
Can Operate under Water 

Working efficiently both above and be* 
low water, a chain saw is adaptable for 
use with gasoline engine, electric motor or 
pneumatic power units. Lightweight and 
portable* the amphibious saw cuts of! piles 
under water, fells trees on land, and saves 
labor in cutting up large logs or lumber* 
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Pi'frrm; info ti cnffcfrJf-roy o-scillogrttph, engineer abode 
watches path of sixty -hi to volt artificial lightning stroke 
th rough lightning arrester. Lightning flushes up to 
3,t}Qd r f}@(t volts surge hctu'r i;rf Sphere* fit right 
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TJURLED with the terrific energy of a 
1 thirty -pound shell fired from a can- 
non at a muzzle velocity of 2,200 feet a 
second, a bolt of lightning strikes a power 
line carrying electric current to a near-by 
house, Within a split second five, six or 
more destructive lightning “shells*' have 
scored direct hits upon the pole supporting 
the power line. Strangely enough, nothing 
happens, Because the modern trappers of 
lightning have done their work well, lights 
in the house do not even flicker. 

With from ten to fifty million lightning 
bolts bombarding the earth every year, the 
average thunderstorm up to a short time 
ago meant possible trouble if not danger 
for communities throughout the country. 
A housewife working in her kitchen, a fac- 
tory hand bending over his lathe, a sur- 
geon performing an emergency operation 
— in fact millions of people in all walks of 
life were likely to have their activities 



halted, sometimes under hazardous cir- 
cumstances, by a bolt of lightning disabling 
an exposed line and depriving them of 
needed light and power. 

Today scientists have taken many of the 
risks out of nature's fireworks by actually 
trapping wild lightning bolts, the biggest 
and most treacherous of all big game. Re- 
search engineers learned to duplicate them 
in laboratories with man-made apparatus, 
study their characteristics and devise safe- 
guards against their menace. They have 
even put up lightning bolts in “packages" 
for use in testing safety devices. 

4i A strange phenomenon is natural light- 
ning, and stranger still is the modern re- 
search engineers efforts to duplicate and 
study it/’ says Peter L. Bellaschi, research 
engineer of the W^stinghouse Lightning 
Laboratories, Sharon, Pa., one of the great- 
est lightning trappers. 

“Not only is lightning the most awesome 
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£nsitr**TS toy ncfurof lightning (top) hit# 
earth ten to fifty mitUori firrKS a yeflT, 
Right, hiilf- million- tfolt static charge 
stand# girl's hair an end* Below, lights 
stay an in toy house as 3,000,000 -volt 
stroke detours from transformer to ground 

of nature’s spectacles but it is also 
one of the most variable. There 
are countless stories regarding the 
unpredictability of lightning and 
where and how it will distribute 
its four destructive characteristics 
— explosion, burning* paralyzing 
and contortion. 

“The pressure and heat of a 
lightning bolt shatter trees, poles 
and metal pipes by converting 
their particles of matter into gases 
in a few millionths of a second. 
Expansion of gas does the rest* 

“Contort ion of tin roofs on 
bams, for instance , is due to the 
magnetic force of the lightning. 
The metal is twisted and curled 
by the magnetic field set up by 
the high-current concentration 
through the metal conductor. 

“Innumerable stories of light- 
ning bums and paralysis, fre- 
quently fatal, are reported every 
year. Animals need not be struck 
by lightning to be killed by it. 
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work which Westinghmise began 
thirteen years ago— this meant 
being lucky enough to be in the 
right place at the right time to ob- 
serve the bolts. What science 
needed was some small apparatus 
\frhk*h, could be spotted through- 
out the country to record lightning 
automatically* 

It came in 1939, a development 
by Charles F, Wagner, Westing - 
house consulting engineer at East 
Pittsburgh, Pa, Mr. Wagner, in 
charge of Westinghouse investiga- 
tions of natural lightning, explains: 

"The device is called the ful- 
ehronograph (lightning- time- 
write). A small motor drives a 
recording disk at constant speed. 
Fixed to the rim of the disk arc 
several hundred flat strips of mag- 
netic material. At one point the 
rim of the wheel passes through a 
field of a coil. A lightning surge is 
led through this coil to ground, 
creating a magnetic field across 
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Whole herds of cattle are known to have 
been killed while grazing thirty feet from 
a tree struck by lightning. The lightning 
current flowed radially out from the tree, 
producing high-voltage bolts between 
points on. the ground which were bridged 
by the bodies of cows.” 

To devise safeguards against lightning, 
scientists needed as much data as possible 
about its characteristics. But while it was 
possible to study lightning by photograph- 
ing it and by measuring its strokes and 
effects with an expensive apparatus known 
as the cathode-ray oscillograph — research 



Cathnde-ruy oscillograph, top, tljff beam of elec- 
tron-, as pencil moving 1,000 miles a second to true* 
elect ric Voltages an photo film. Lower left, engineer 
presses bulton to release lightning from surge gen * 
(rater. Right, porcelain lightning arrester that dis- 
charged Si 1 ,000- ampere current of direct stroke 
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the recorder rim whose magnitude 
varies with the change in current 
during the life of the stroke. Each 
tiny magnet thereupon receives a 
magnetic charge, proportional to 
the current in the surge at the 
time that magnet is swung through 
the lightning -produced field. 

"By measuring the strength of 
the magnets thus formed, and 
knowing the speed of the disk, a 
current -time curve of the light- 
ning stroke can be plotted. Such 
records show current magnitude, 
polarity — -and very important, the 
full duration of the current. 

tl By the onset of the 1930 light- 
ning season about fifty of these 
‘traps 1 had been set on all sorts of 
1 ightn i ng-ex posed sir uc t ures — ra - 
dio towers, tall buildings and 
transmission lines scattered from 
the Gulf coast to New York. Many 
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Futzhfunagropft* left, measured current m 
bolt striking a s ky&crtip^r, ftight T (topi 
fiflOfe between spheres im adjusted to reg- 
ulate volt ages up to 750,000 in circuit^ 
breaker test; f bottom t checking magnet- 
ism rn reaprdjnj; wheel at iaic.hr anagraph 
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Traveling “Auto Doctor” Diagnoses the Ills of Your Car 
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Life-Size “Last Supper” Sculptured in Plastics 



Plastic materials of his own 
composition, instead of was, were 
used by a Hollywood sculptor in 
creating a life-size reproduction 
of Leonardo da Vinci’s famous 
painting, “The Last Supper,” with 
amazing fidelity to the color and 
form portrayed in the original. 
The features of the sculptured fig- 
ures are reproduced according to 
the artist’s conception of each 
character, and such details as 
clothing and tableware have been 
copied closely. 
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"Last Supper** repro- 
duced in plastic ft gures, 
right i now being exhib- 
ited to accompaniment 
of descriptive lecture 
and appropriate music, 
required ten years to 
complete and is t'a/uctf 
ut $ ISOyDOIh Above, fas- 
tening garments in place 
on the life-size figure 
of Jesus 





Believing that automobiles need an im- 
partial doctor to investigate their ills and 
prescribe a remedy, a Los Angeles expert 
an auto clinic on wheels. For a 
nominal fee he drives to the garage, home 



or parking lot of his patient, and with his 
carload of instruments will analyze the 
ears ailments, feeling its “pulse’' for tell- 
tale vibrations, and taking its temperature 



and pressures 



Automobile "doctor," left, applying stethoscope to ailing engine. Right, 
mobile laboratory carries in ft cn wtitf i for diagnosing car's troubles 



in search for 
The motor' 
diagnosis as well 
scripti on for adjustments 
and repairs, which he 
takes to his own repair- 
man or service station. 
The “doctor” docs no re- 
pairing himself and will 
not even recommend any- 
one to do the work, as- 
suring his customers of an 
unbiased examination and 
report. A special service 
offered to prospective 
purchasers consists of an 
accurate appraisal of the 
value, of a used car. 
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IGHT lunches at the 
bridge table can be 
served conveniently with 
th es little double-deck 
tray. Cutouts in the up- 
per deck bold beverage 
glasses securely while 
carrying the tray. Tidbits 
and small napkins are 
placed below. As you see from Fug. 1. 
nearly all straight lines have been 
eliminated in the design. The decks 
are oval in shape and the upright piece 
which incorporates a handhold, is also 
pleasingly curved. While a scroll saw 
is best for the job, the cutting can be 
done with an ordinary coping saw. 

Due to the design of the handle and 
the cutouts for the glasses* the wood 
should be * 4 -in, plywood. Sizes of all 
parls are given in Fig. 3 and the meth- 
od of drawing an ellipse is indicated 
in Fig, 2* which is done as follow's: 
First divide the length and width of 
the desired ellipse with centerlines 
A-B and C-D, which cross at right an- 
gles at the center X. Points 1 and 2 
where brads or pins are driven are 
located by striking ares across the 
line C-D, using points A or B as a cen- 
ter for the compass and adjusting it so 
that the radius of the arc scribed will 
be exactly equal to the distance D-X. 
Then a loop of string is slipped over 
the brads and should just reach to 
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point A or B when stretched to triangular 
shape by means of a pencil as shown. Then 
it is a simple matter to draw the ellipse by 
sliding the pencil point along inside the 
taut string up to points C and D, and re- 
peating the process on the other side. 

The portions of the plywood on which 
the ellipses are drawn should be separated 
with a fine hand saw and then the 
ate cut with a scroll or coping saw, 
after which the edges should be sanded 
carefully* rounding the corners slightly. 
The design for the handhold is laid out on 
and traced to the wood* A small hole 
bored in the waste portion of the 
to insert the saw blade. After cutting 
slots at the ends of the elliptical pieces to 
fit the handle portion snugly* small blocks 
are glued in the comers as indicated* 
clamps being used to hold them in position 
the glue has dried thoroughly. 



Sealing Knots and Stains in Wood to Prevent Bleeding 



If knots and resinous or sqppy spots* in 
wood to be painted* are not sealed against 
bleeding, the paint 30b is likely to be 
ruined. For small, smooth knots and res- 
inous spots, two coats of shellac or alumi- 
num paint are usually effective. On large 
knots where the latter treatment is insuffi- 
cient, it has been found that Cellophane 
glued over them will often do the trick. 
Also, Cellophane is good for tar and other 
stains in wood or plaster, and for hiding 
hair cracks and lath marks in plaster that 
is to be painted or papered. Use a piece of 
Cellophane larger than the surface to be 



covered, dip it in cold water and place it 
between two pieces of newspaper to ab- 
sorb surplus water. When applying it to 
wood, coat the knot or stain with thin glue, 
place the Cellophane on the tacky surface 
and smooth it with a piece of cloth, rub- 
bing from the center outw r ard. For apply- 
ing Cellophane to plaster or painted sur- 
faces, coat the surface with a glue size 
made by mixing brown sugar, 1 spoonful, 
and glue, 1 pt* It is not advisable to repair 
a stain requiring a piece of Cellophane 
larger than 2 ft. square.— C. A. Graham, 
Scarboro Bluffs, Ont. Can. 
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Improvised Holder for Crocheting Materials » ^ 



Whether you prefer to crochet 
while riding in the car or sitting in 
your favorite easy chair* this im- 
provised box will be found ideal 
for holding your materials. All 
you need is a couple of lead pen- 
cils and a corrugated- cardboard 
box. Sharpening the pencils will 
allow them to be punched through 
the sides of the box easily. 



Care of Iron Kettles 

Iron kettles should bo primed 
before they are used for cooking. 
To do this* fill kettle with cold 
Water and let it boil a short time. 
Then wash and scour it thorough- 
ly* rinse, dry well, and grease it 
with sweet lard. Next heat it very 
hot, and wipe off what lard has 
not been absorbed. Do this a few 
times before using and you will 
not be annoyed by rust or a 
strange taste, provided you keep 
the kettle perfectly clean and dry 
when not in use. 

— A. W. Scheib* Arlington, Mass. 




Load Dumped Easily from Wheelbarrow with Hinged Sides 




Fit your garden wheelbarrow with sides 
like the ones shown and you can lower 
them to make dumping sideways easy, or 
you can dip them at an angle to increase 
the load size w T hen hauling light material. 
The side pieces are mounted on heavy 
strap hinges and strong hooks engage 
screw eyes in the end piece of the wheel- 
barrow to hold them either in a vertical or 
flared position. — S. A. Camp, Riggins, Ida. 



Keeping Rain Out of Tent 



During long, 
steady rains, wa- 
ter sometimes en- 
ters the ridge-pole 
openings of a tent. 
To avoid this, cut 
disks from an in- 
ner tube and im- 
pale them on the 
steel spikes that 
project through 
the holes. 




AUGUST, 1540 



259 





Glass- 

bottom 

TBAY-H 



MAGAZINE 



SCtT 

cf-aip 

|IUW«EO 

\mo 

\Houe 



VACUUM 

CUP 



Soiling of the pacts of a cookbook ulien it iV 
opened on your wot ht obi* can be avoided by get- 
ting a glass -bottom serving tray, or tvtn a fJwf- 
glass baking dish ovtr it os above. The weight 
0 4 the troy Witt hemp tAc pages, flat, inserting or 
removing a pie from an oven it simplified if ft it 
put in a tray made from a take tin, shown btiouf 



CHAIR 

, uja 



fitted to the front legs of a high choir at above, 
fu-'o Dofuum cups Will http prevent a small child 
from pushing itself aVer backward. The cups are 
attached by drilling tiny Mci into the ends of the 
chair legs and screwing th* Cap bolts into them 



htyr cracker 



RUBBER TUBING 



You will find a nutcracker m uc b matter to u«* if 
o length of rubber tubing is slipped over the han* 
dies as above. The Cubing wit! tend to spread 
the handles so that they can be operated with 
ane hand. Be sure to allow the tubing to form a 
loop at the fold so that the handles can be opened 
wide on Duff A fg receive a nut 



HOLE IN ^ 
TRAY TO FIT 

pie tin 



HANDlX 




The next time you have to repair a finger in a 
glove, try using a mewing thimble as a darning 
egg at indicated beta W. Slip the thimble an one 
of your fingers and path it into the glove t putting 
the latter dawn snugly over the thimble 




A shelf to hold soap, brushes and Other articles 
is attached entity to your scrubbing pail . A wide 
board is cut out as indicated at the left, to take 
a band mode from heavy sheet metal , ttie band 
being screuied to (Ai board* Smalt lags straddle 
the ears of the pail where the boil is attached * 
tt Wilt be necessary ta remove one side of the 
bail to flip the shelf in place 
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PROBLEMS 



An ordinary table fork with notches tiled in |h* 
tine* to provide barb* at afraid wilt remove pink- 
lee item a jar without them tailing off, it you 
ht We small children in your home, you Can pre- 
vent them tram getting at poisons by keeping the 
latter in the tap shelf of the bathroom cabinet 
and fitting it urith a hinged cover that firn be 
closed ittitA a small padlock a* ot the right 








Suspend your porch swing with targe eyebolts 
and rings am shown at the left and it will not 
squeak. The swing chain* are attached to ths- 
ring wit A farce S- hooks, which con be obtained 
fit any hardware store 



To anther a window bon on the till so that it ri 
aaiy fa remove, slat a Couple of wood cleat * *■“ 
take the head* of screw eyes iq the uji/i»oui 
frame, JVflfl tile cfafif# to the bo* t slip the screw 
head* through the slots and turn tAlol OS above 




pd*\lh 

RAIL 



Suspended from the corner of O porch railing, the 
Seat btlou provides a handy extra “chair" that 
utilises waste space, ff desired, it can b* re- 
moved, and set away when not needed. Heavy 
flat -iron brackets support the i«t 



RAIL 



The removable shelf fit the right permits plottli 
plant* to b* set on a porch rail ta get air and 
sunlight uiif'tAfiut any possibility of them being 
blown or knocked off. The shelf is made tram a 
10-in, board fi/trf if held on fAe rail by clamps, 
shaped from heavy flat iron t The damps tire 
bolted to tA« board so fAdt they slip under the roil 



FLAHRflN 

WNQEKS 
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saucer-shaped wood disk will hold the oil™ 
can when attached under a nut on the 
drill press. The chuck key can be kept in 
another piece of iron drilled at the end and 
similarly bent. It is attached under a bolt 
head on the opposite side. 

— Frank Hegemeyer, Monterey Park, Calif* 



Notches in T-Square Head 
Make Work Lines Visible 



When squaring a 
board or block on 
two or more sides, 
a T-square with 
semicircular sec- 
tions cut out of the 
head, as indicated, 
will make the 
guide lines on the 
work easily visible 
for comparison. 



Method of Rigidly Anchoring 
Brace and Guy Wires 



Whenever you 
have to anchor a 
brace or guy wire 
in the ground, 
here is a method 
of doing it that is 
strong and rigid* 
Just drill a hole 
into the ground* 
Then, using either 
a chain or cable to form a loop on the end 
of the wire, suspend it into the hole and 
drive iron pipe or rods into the ground at 
a tangent so that they pass through the 
loop inside the hole as indicated. 

— Chester Jasin, Chicago. 



□ lAi\ 



CABLE. 



Scrubbing Brush Silks Corn 



The tedious job 
of removing silks 
and bits of husk 
from an ear of 
sweet corn can be 
done quickly by 
using a brush. One 
having stiff fiber 
bristles, such as used for cleaning pots, Is 
best, and is passed back and forth over the 
ear parallel with the rows of kernels, 

— Ivan J, St ret ten,. Detroit, Mich. 



Safety Added to Coaster Wagon 
by Use of Rubber Bumper 



To avoid injuring anyone if he acciden- 
tally bumped into them with his coaster 
wagon, and to cushion the shock if he ran 
into a solid object, one boy put a rubber 
bumper on his coaster wagon, This was 
merely a section of auto tire nailed to the 
wagon tongue in the position indicated, 



Tool Holders on the Drill Press 
Keep Accessories Handy 

The chuck key and oilcan for use in con- 
nection with a drill press will always be at 
hand if you- use a couple of holders like the 
ones shown. A piece of flat iron bent in 
the center at right angles and screwed to a 
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Sheet mctnl and wire meth are soldered to- 
i^etkcr to Form ihia kandy littHe minnow Irtjw, 
which win kc<-p the iisli fir man's bait alive nr 
the hottest day, when the usual minnow buck- 
et, krt>t in the boat, would fnit. In ti*e, It i.- 
towed behind at- alongside the bout arid 
causes Very little resistance because of its 
shape, and thus it does not make rowing in- 
convenient due to drag- The wire-mesh, sidtE 
permit a constant change of fresh, cool lake 
nr river water, which is the reason for its 
success, While the details given here were 
taken from a model that proved entirely sat- 
isfactory in Actual use, you can make a larger 
one of similar proportions if desired. Alr- 
light chambers keep it afloat even in roujjti 
weather, and as sheet metal is used for con- 
struction, the teqw should last indefinitely 
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METAL SLIDE 
i^FOR SPRING 
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6 WIRE 



Bed Knife of Mower Held Down 
While Cutting Tough Grass 
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A simple arrangement to hold the roller 
and bed knife of your lawnmower to the 
ground when cutting tough grass can be 
made with a length of No, 6 wire and a 
screen -door spring. Hook each end of the 
wire into a hole in the castings that sup- 
port the roller and extend it upward be- 
hind the handle brackets so that it forms a 
triangle with its upper corner 6 in. directly 
above the lower end of the handle* Now' 
attach one end of the spring to this upper 
corner, which has been indented for the 
purpose, and extend it downward over the 
end and along the underside of the handle. 
Stretch the spring reasonably tight and 
fasten the end to the handle with a small 
screw eye. — W. F. Allen, Callao, Mo. 



a piece is needed, as when it is stored in a 
box, make spools or reels from paper 
plates. Place them bottom to bottom and 
nail them to a w T all or cabinet as shown. 



Making a Paper-Towel Rack 
to Match Other Fixtures 



I wanted a paper- towel rack to match 
other waU fixtures in the room, and as one 
could not be located in local stores, I made 
this one* A regular hand- towel rack with 
a removable rod, like the ones already on 
the walls of the room, was purchased. The 
brackets from this u r ere used, and a tele- 
scoping rod for easy insertion of the paper 
roll was assembled from two short pieces 
of metal tubing, a coil spring and a large 
wood dowel, as shown in the detail, 

— Merle J. Lucas, Chicago. 



Storing Odd Pieces of Wire 



Most of us keep 
various lengths of 
insulated wire of 
all sizes around 
our homes or 
workshops, and 
usually throw 
them into a box or 
hang them on 
nails* Instead of 
having to untangle 
the wire every time 



Inexpensive Fire Ktndier 



Filled with par- 
affin, a used shot- 
gun shell makes a 
handy device for 
starting a fire 
when, wood is 
damp. To start a 
fire, slit the sides 
of the shell w T ith a 
knife and ignite 
the paraffin, paraffin 
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MAST 
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END VIEW OF 
THWART 



fNttw U 



By Davtd Swartwout 

QUIPPED with this inexpensive 
portable sail rig any rowboat 
becomes a sailboat* While dimen- 
sions given in Fig. 2 are for a small 
boat having a beam of 4 ft., the 
length of the thwart may be varied 
to suit the boat at hand. With the 
exception of the rudder and tiller, 
which should be made of oak, %-in, 
pine wall do for the leeboards and 
thwart. Begin by making the 
thwart Two pieces of 6-in* stock, 
cut to the proper length and mi- 
tered 22 1/2 degrees, are held togeth- 
er with a notched cleat fastened to 
the underside with lV 4 -in. brass 
screw's as in Fig. 1, The forward 
piece which rests on the breast 
hook, is attached to the thwart with 
a large T- hinge* The barrel of the 
hinge should be fitted with a re- 
movable pin so that the assembly 
may be taken apart easily for stor- 
ing. Two bolts passing through 
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holes in the peak of the thwart securely 
clamp the forward member in place. To 
make the rig adaptable for use on several 
boats whose beam may vary slightly, a se- 
ries of Y 4 -in. holes spaced ^4 in. apart, is 
provided at each end of the thwart for ad- 
justing the two hook bolts which are bent 



from a Ya -in. brass rod, threaded 
and fitted with wing nuts as in 
Fig* 3* Fig. 4 shows how these 
bolts hook over the boat inwales. 
Oak blocks are next bolted to the 
extreme ends of the thwart and 
are fitted with %-in. bolts for at- 
taching the leeboards as in Fig. 3* 
Pieces of inner tube slipped over 
the bolts serve as rubber washers 
to keep the leeboards vertical. 
Strips of rubber as well as rub- 
ber-headed tacks are also fitted to 
the underside of the thwart to 
protect the finish of the boat. Next, 
the leeboards which provide lat- 
eral balance to the boat when un- 
der sail, are cut from 12-in. pine 
stock, following the design given 
m Fig. 2. The after edge of the 
board is tapered as shown in the 
sectional detail. A Moby 3 by 3-in. 
brass plate with a Ya -in, hole made 
in the center to receive a brass 
pin driven up into the end of the 
mast, is screwed to the top side of 
the thwart at the center. The mast 
is held upright by two shrouds and 
a forestay, the shrouds being 
brought through holes in the side 
of the boat just below the gunwale 
and belayed to cleats attached to 
the thwart. See Fig. 2* 

Details of the rudder, tiller and 
false transom, and the method of 

clamping the assembly to the stern 
with a pair of C-clamps are shown in Figs, 
5 f 8 and 7. Standard pintles and gudgeons 
are used to hinge the rudder, after which 
the tiller is pivoted at the top by a single 
bolt fitted with a wingnut. A small lanteen 
sail, similar to a canoe or kayak sail, of 
50 or 80 sq. ft. area, is recommended. 



Jaws of Wire Nippers Are Altered to Strip Off Insulation 




By drilling three holes through the jaws 
of a pair of wire nippers as shown, 1 found 
that they were handy for stripping insula- 
tion from wire* The holes should vary in 
size so that the nippers can be used for 
different sizes of wire. Each hole should 
be just a trifle larger than the wire it is 
intended to strip. It is a good idea to coun- 
tersink the holes, thus reducing the thick- 
ness of the cutting edges so that they will 
cut through the insulation easily. 

- — Arthur Trauffer, Davenport, la. 
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Spider-Web House Numbers and Ornaments 
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Wire spiderwebs are un- 
usually attractive oma- 

ments. They can be framed 
and used as wall decorations* or they J 
provide novel backgrounds for house 
numbers. The spiders, which are sol- 
dered to the webs, are metal dress pins 
that can bo purchased in a dime store* 

Finishing in paint or natural brass is 

nice for a framed web, while a painted web with 

natural brass figures is ideal for the house number. 



Folding Card Table and Umbrella for Picnics at the Beach 




An old card table slotted through the top 
from one side to the center so that it will 
slip around the standard of a beach um- 
brella is handy for days spent at a beach 
where shade and picnic tables are unavail- 
able. The table provides a good place to 
spread a lunch or play cards in the shade. 
Also, it will keep clothes and other articles 
out of the sand* As the table folds, both it 
and the umbrella can be carried easily. 

Freezing Pen to Assemble It 

Putting a fountain pen together can 
sometimes be an annoying problem, as the 
ink sack usually refuses to go back into 
place, I solved the problem by filling the 
sack with wafer and then freezing it solid, 
in the ice-cube compartment of the refrig- 
erator, after which it went together with- 
out difficulty. When the ice melted the pen 
was emptied in the usual manner. 

— Philip La Point, Ottumwa, la* 
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Gauge Aids in Cutting Your Hedge 
at a Uniform Height 




arrangement doubles the coil surface ex- 
posed to the heat, much of which is ab- 
sorbed by the upper coil before passing 
out of the flue* 

—A* J. Bruyere, Milwaukee, Wis. 



Camp Stove Improvised from Pail 





You need only a 5- lb. lard pail and an 
empty can to make a good outdoor stove. 
Punch a number of holes in the pail, then 
put a few pebbles 
in the small can to 
weight it down. 

Fill it with either 
gasoline or wood 
alcohol and set it 
inside the pail, lg- 
the fuel and 
place your cook- 
ing utensils on top 
of the pail, which 
acts both as a holder for the utensils* and 
a windbreak for the fire. 
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— G. E. Valentine, Summerland. R. C., Can. 



I find that this simple gauge helps in 
trimming my lawn hedge at the same 
height It is made of %-in, wood and has 
an adjustable arm that projects over the 
hedge. Cheap furniture casters permit it 
to be moved along as the trimming pro- 
gresses. Of course, the ground or sidewalk 
along the hedge must be fairly uniform, 
otherwise you are likely to trim the hedge 
to the same contour as the ground when 
using the gauge as a guide. 

— George W. Peterson, Miami, Fla. 



Improving Gas Hot- Water Heater 

By simply at- 
taching an extra 
coil to my gas hot- 
water heater, I was 
able to reduce gas 
consumption con- 
siderably in heat- 
ing a given amount 
of water. Th e j ob 
was done as indi- 
cated, sheet-iron 
baffles being at- 
tached to the sides 
of the h ous ing 
around the coils to 
deflect the heat 
against them. This 



ClothApron around TennisTable 
Prevents Ball Rolling under It 

Table-tennis players who wish to avoid 
crawling under the table to retrieve a ball 
can do so by tacking a cloth apron to the 
table so that it extends to the floor. The 
cloth should be placed about 10 in. in from 
the table edge to prevent the players from 
stepping on it. 



— Robert Scott, Saltsburg, Pa. 
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This Magazine Rack Is a One 'Evening Job 




Here is an attractive magazine rack that toms of the two center compartments are 
anyone can cut out with a scroll saw and raised above the outer ones so small maga- 
assemble with a screwdriver. The ends zines can be seen. If desired* the edges of 
and the center partition are %-in, ply- the plywood can be filled with a mixture 
wood, and the other partitions and sides of sawdust ai’id glue, which is allowed to 
are L 4-im plywood. Notice that the bot- harden and is then sandpapered, 

Beit Acts as Compass to Cut Circle in Sod Around Tree 

When you want to cut sod around a tree 
or shrub, just use a belt, rope or heavy cord 
and a spade as a compass. Be sure to hold 
the spade vertically and snugly against the 
belt when making the cuts in the sod. 



If you are fish- 
ing in water where 
the bottom is 
rocky, or there are 
other obstructions 
that may snag 
your tackle, try 
the method 
shown. Partly 
sever the line between the sinker and the 
hooks. Then if the sinker catches on some- 
thing, a jerk wdll break the line so that 
only the sinker is lost. 

— Henry Gifford, New York, N. Y. 
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Avoiding Loss of Fishhooks 
When Line Snags 
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A PAIR of these graceful pier cabinets 
1 1 is just the thing to liven up dull 
places on each side of a wide doorway. 
Or, used individually, they are ideal for 
vacant corners where nothing else seems 
to fit in well. While the original was made 
of knotty pine, Fig. 1, sycamore, mahog- 
any or walnut are attractive woods for 
the job. Side members are cut from 3 A 
by 9^4-in. pieces, and have “stopped' 1 
grooves for the shelves, which are 
screwed in place as shown in Fig. 2. Stop- 
ping the grooves in this manner gives the 
front of the cabinet a neat appearance. 
Making the cabinet is an easy job with 
hand tools. If, however, the grooves are 
to be run on a dado head and finished 
with a chisel. Fig. 3, this work should be 
done before cutting the steps on the front 
edges of the side members. This leaves a 
straight surface to rest against the saw 
miter gauge while cutting the grooves, 
which must be started from the rear 
edges of the boards. The scroll work near 
the upper ends of the sides. Fig. 6, can be 
cut with a coping saw and smoothed with 
a wood rasp, Fig. 5, Cutting tenons on 
the upper ends of these members to fit 
mortises in the top piece finishes the 
sides. Fig. 7 gives all dimensions and 
shows the assembly. 

Reinforcing blocks are screwed in piaffe 
under the bottom as indicated in Fig, 4„ 
and holes are drilled in them for feet, 
which are located at each corner of the 
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PIER CABINETS 

aafa/fce wide doetna// 



cabinet. The feet are turned 
on a lathe from the same 
material as the rest of the 
cabinet, dowels being 
formed on the ends to fit 
in the holes. If a lathe is 
unavailable, the feet can be 
short blocks shaped with a 
plane, A wide molding around the bottom 
serves as a cover strip over the reinforcing 
blocks. This is decorated by making cuts 
vertically in it with a gouge, It is fastened 
in place with casein glue and finishing 
noils, which are countersunk with a nail 
set and puttied. A scrolled rail, cut as in 
the squared drawing under Fig, 5, is 
screwed across the top at the rear as a 
decoration* 

In finishing, an oil stain is recommended 
for soft woods such as pine. Water stain 
is satisfactory for walnut, mahogany, etc,, 
with an application of wood grain filler. 
Two coats of shellac are then applied, al- 
lowing it to dry thoroughly between coats, 
and smoothing after each coat with fine 
steel wool. An application of floor wax 
rubbed well completes the job. 
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this is done easily. Drib a hole between 
two of the joints and fill the hollow por- 
tion almost to the hole with the poison. On 
top of tliis, place some cotton and hold it 
in position with, a cardboard disk, which 
has been serrated around the edge as in- 
dicated. A cork in the hole prevents the 
escape of fumes. In use, just remove the 
cork and insert the insect to be killed* 



Rubber Hanger for Fishing Rod 

A good hanger for a fishing rod can be 
made by simply tacking a short length of 
rubber hose to a wall at an angle. The rod 
is inserted into the hose, and its tendency 
to hang vertically causes the tip to bind at 



the top and keep it from slipping out of the 
hose. Such a hanger has the advantage of 
not injuring the agate tip no matter how 
carelessly the rod is inserted into it. 



Clt is easy to break up nut meats if you 
will place them in a paper bag and go over 
them several times with a rolling pin. 



Croquet Arches Located Easily 
by Stakes in Lawn 



To avoid the trouble of relocating the 
proper positions for croquet arches, which 
had to be removed each lime we quit play- 
ing, I drove stakes into the ground in the 
proper locations to take the arches. The 
stakes were made from lengths of broom- 
stick and were drilled in the upper ends to 
receive the ends of the arches. Being flush 
with the top of the ground, the stakes did 
not interfere with use of the lawn mower, 
and there was no possibility of anyone 
tripping over them, 

“Frederic Chenot, Louisville, Ohio. 
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Butterfly Net Has Gas Chamber 
to Kill Insects 

Instead of carrying a bottle of carbonat- 
ed ammonia or other liquid for killing in- 
sects that have been caught in a net, why 
not provide a poisonous gas chamber right 
in the handle? If the handle is bamboo, 



FlowerpotRackHooks to Window 



Finished to 
match the window 
trim, this neat rack 
will hold potted 
plants in a window 
without detracting 
loo much from its 
appearance, The 
sides or brackets 
are made of hard- 
wondandare 
joined at the bottom by lengths of dowel 
stock* which serve as a shelf. Thin, metal 
clips at the upper ends of the sides slip 
between the two window sash. 
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Open Bookcase Hides Chimney in Attic Room 





If an unsightly chimney mars l he ap- 
pearance of an attic room, build a book- 
case around it and "kill two birds with 
one stone" by hiding it and providing 
additional book storage space* Allow at 
least a 2- in, air space between the case 
and the chimney* The case is made in 
four sections, and if this gives more 
space than is needed for books, fit doors to 
some of the sections and use them as cab- 
inets. Or, you can build an upholstered 



seat around the lower part and put shelves 
in the upper part for books* 

—Chester W. Colburn, North Weare, N. H* 



Building Jack under House 




Beam Used as Veneer Press 

In an emergency, a screw-type car or 
building jack can be used as a veneer press 
if the total area of the work surface is 
small enough for pressure to be applied 
uniformly to it by a piece of %-in. ply- 
wood, which is used as a pressure plate* 
Assemble the work and plate on a smooth 
place of your basement floor directly un- 
der a floor beam. Generous use of news- 
papers under the work will help compen- 
sate for any unevenness in either the work 
or the floor. Then set the jack on three 
short pieces of 2 by 4 -in. stock assembled 
as shown, and use a long piece between the 
jack and the beam. 

— Edw. J. Hubert, Hempstead, N, Y. 



Care of Lilac Bustles 

Lilac bushes require plenty of room* 
good drainage and cultivation. Every 
spring add a top dressing of well- rotted 
manure, and a little bone meal occasion- 
ally. Lilacs require little pruning aside 
from the usual gathering of bouquets. 
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By C. A* CROWLEY 



pIN-AND-NAlL MOTOR: One of the 
* simplest forms of an electric motor 
where small electromagnets cause a tin 
rotor to spin, is shown in Figs. 2 and 6, 
This motor runs on a couple of dry cells or 
will operate on 6 volts a.c. provided by a 
transformer. The rotor acts like a tiny 
switch as it wipes against a brush lightly, 
turning on current momentarily just be- 
fore its arms pass over the electromagnets. 
Tills current impulse, which occurs at each 
half rotation, is just enough to keep the 
rotor going. The rotor is cut from tin to 
the cross shape shown and the side arms 
are twisted at right angles. The electro- 
magnets or field coils are wound in series 
on two nails, both windings being in the 
same direction. The nails are 2 in, apart. 
One end of the wire is scraped bare and 
twisted to form a tight coil which serves 
as a binding post, it being tacked down to 
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These simple electric motors, 
which run on low -voltage a.c, 
or d.c, as specified* are con- 
structed from nails, wire and 
scraps of iron and tin* AH of 
them have been built and made 
to operate; one provides ample 
power to drive small toys 



the baseboard at point A. Fig. b. At this 
point connections to a transformer or bat- 
tery are made. The other end of the wire 
is tacked to live yoke that supports the 
upper end of the rotor. A length of bare 
copper wire is used as a brush, rubbing 
lightly against the edges of the rotor about 
] a in. above the base. It is formed to a coil 
to provide flexibility. The other end of the 
brush wire is bared and formed into a 
binding-post coil at point B to which the 
other side of the transformer or battery is 
connected. Center-punch marks are made 
in the yoke and in a small tin base plate, 
halfway between the two nails. Then the 
rotor is set in place so that the arms are 
about lx in. above the tops of the nails, 
The brush is adjusted so that it touches the 
edges of ihc rotor and also releases before 
the arms pass over the nail heads. After 
connecting the motor to the current supply, 
give the rotor a start by turning it and the 
motor should run. 

Synchronous Motor: A synchronous mo- 
tor Es one that operates at a constant speed* 
which is equal to or a sub multiple of the 
frequency of the alternating current sup- 
plied to it. A simple synchronous motor 
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operating on low- voltage a.c. from a bell 
transformer is shown in Figs. 1 and 3. The 
field coils A and B are two magnets from a 
buzzer or doorbell placed so that the wind* 
mgs run in the same direction. These are 
connected in scries. The rotor consists of 
two pieces of steel clock spring and the 
shaft is a No, 6-32 machine screw filed to 
a point at each end. Two nuts hold the 
springs to the shaft as shown. The shaft is 
pivoted between center-punched marks in 
the base plate and the supporting arm* 
There is no electrical connection to the ro- 
tor of this motor. The motor will continue 
to operate at about the speed at which it 
is started* 

Series Motor; The motor shown in Fig. S 
runs on 6 volts d.c* or B to 12 volts a*c. from 
a toy transformer, and it can be fitted with 
a pulley to operate small models or other 
devices* delivering considerable power for 
its size* Details of construction are shown 
in Fig. 8, The armature and field cores C 
and D, as well as the end supports A and 
B, are made of Vs -in, strap iron. Armature 
and field coils are wound with bell wire 
which approximately should fill the space. 
The armature is slipped on the shaft and 
is held in place fay peening or with a drop 
of solder, The commutator is made from a 
thread spool and two strips of copper* Slots 
are sawed in opposite sides of the spool, 
the edges of the copper strips are inserted 
into the slots* and the strips are bent 
around the spools. There should be about 
Vt to %-in. clearance between the two cop- 
per segments. The edges of the commu- 
tator should be wrapped securely with 
strong cord. The leads from the armature 
coil are soldered to the two copper seg- 
ments of the commutator, and the arma- 
ture is put in place. Two washers are sol- 
dered to the shaft on either side of the 
end support to limit end play. The brushes 
are made of spring brass, Vi in, wide* It 
may be necessary to give the motor a start 
by hand. If it does not run as first as- 
sembled, turn the commutator on the shaft 
to a position which will cause the motor 
to take hold* 

Mercury-Pool Motor: The mercury-pool 
motor shown in Figs* 7 and 9 is a type used 
in d.a watt- hour meters and other meters. 
It operates on two or three dry cells con- 
nected in series* It will not operate on a.c* 
Details of construction are shown in Figs, 
9 to 13 inclusive, The rotor is a disk of 
Vta-in. aluminum or copper mounted on a 
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small shaft which is placed between two 
machine screws which are center -punched 
at one end to serve as bearings and are 
locked to the frame with nuts. The mer- 
cury pool is cut in the wooden base, direct- 
ly under the rotor. Next, an electromagnet 
is made. The core is 3 A-in. flat iron bent 
as showm in Fig. 13 and the two coils are 
wound full of No, 18 or No. 22 magnet 
wire* a spacer being placed between them. 
Both coils must be wound in the same di- 
rection. The electromagnet is mounted so 
that the rotor revolves freely between the 
coils, and the poles of the magnet are di- 
rectly below the shaft of the rotor. Elec- 
trical connections are shown in Fig. 11. 
One terminal is connected to the coil, and 
the other side of the coil is connected to a 
wire dipping into the mercury pool. The 
rotor also dips into the pool. The second 
terminal is connected to the frame of the 
motor. 

Induction Motor: Operated on low- volt- 
age a.c. from a toy transformer, the disk- 
type induction motor shown in Fig. 4 ex- 
emplifies a principle used in meters of 
various types. It w T ill not operate on d.c. 
Details of parts are given in Figs, 14 to 17 
inclusive. The laminations used are ap- 
proximately of the dimensions shown in 
Fig, 17 and can be obtained from an old 
audio transformer used in radio. Two 
stacks of laminations, each 9i« in. thick, are 
required for the lower and upper coih The 
upper coil is wound with No, 28 d.c,c. wire, 
enough wire being wound on the coil to 
fill the winding space on the core. The 
lower coil is wound with No. 18 wire. The 
leads from each coil are brought out to a 
pair of binding posts on opposite sides of 
the motor. The core of the upper coil is 
drilled directly below the coil and a single 
turn of No, 8 bare copper wire is inserted 
as shown in Fig. 15. The ends of this wire 
should be lapped carefully and soldered 
together. The frame is made of No, 16-ga. 
sheet brass. The rotor is a disk of sheet 
copper or aluminum. It is moved up or 
down on the shaft until it is in the proper 
position between the two cores. The upper 
coil terminals are connected to a radio 
rheostat and the lower coil is connected to 
the transformer supplying 6 volts. It will 
be necessary to shift the upper coil slightly 
to one side or the other in order to get the 
motor to operate properly. Once the prop- 
er position has been found, the speed can 
be controlled by adjusting the rheostat. 
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Built around the trunk of a tree, this 
house is nothing more than a platform 
with a strong railing along all four sides. 
It is 3 or 4 ft* above the ground, and the 
impression of height is increased by a small 
ladder from the ground to an opening in 
the railing. 



C Tennis players whose racket handles get 
smooth and slippery and turn in their hand 
while playing, should keep a small piece 
of rosin at hand and rub it on the racket 
handle as often as is needed. 



Spring Clamp Holds Sander Cord 
Out of Operator’s Way 



To keep the electric cord out of the way 
when operating his portable electric Sand- 
er, a carpenter uses a spring clamp, which 
holds the cord to his arm. The clamp is 
insulated with a covering of rubber tubing. 



Fine Wire Replaces Silk Winding 
on Fishing Rods 

The next time you have to replace the 
winding on you?“ fishing rod, try fine cop- 
per wire instead of silk thread* The wire 
will last longer and produces a neat ap- 
pearance when carefully wrapped. A drop 
of solder melted over the windings and 
smoothed out with a hot iron prevents the 
ends from coming loose* 



Dipping of Pen in Wrong Ink 
Avoided by This Stand 

Holding bottles of red and black ink, 
this stand has a pivoted cover that is 



PIVOT FI D 
'COVER 



turned over the bottle not being used so 
that there is no possibility of accidentally 
inserting the pen in the wrong one. Both 
inks cannot be exposed at the same time, 
and the cover is so loosely pivoted that it 
will not remain in a vertical position. 



Tension Spring in Guy Rope 
Helps Prevent Breakage 

Springs of the 
desired strength 
inserted in guy 
ropes and lines of 
tents and other 
objects will pro- 
vide some give in 
the Topes and help 
prevent breakage 
of the lines in 

sudden gusts of wind. The detail shows 
how the springs are installed close to the 
anchoring stakes. 
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Pattern Fits Linoleum Around Fixed Objects 




THEN CUT OFFi 
AT FOLD 



Difficulty often experi- 
enced in laying linoleum 
around fixed objects on 
the floor can be overcome 
by making up a pattern 
as follows' Take a piece 
of heavy wrapping paper 
and make a slit part way 
through the center* Then 
make cuts radiating in all 
directions from the slit 
toward the edges of the 
paper. Slip this around 
the object and press down 
the paper tabs around the 
object as shown in the 
upper photo* creasing 
each tab where it contacts 
the object- Then remove 
the paper and cut off the 
tabs at the folds- This 
will give you the outline 
of the object, Now meas- 
ure the exact distance from two walls to 
the object- Then transfer this distance to 
the linoleum, measuring from the two 
edges of the linoleum that will be laid 
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along the walls from which the measure- 
ments were taken, Use the pattern to cut 
the opening in the linoleum at this point 
and it will fit accurately around the object- 



An Easy Method of Docking Boat Against Adverse Currents 



To simplify docking my boat when alone 
and the tides are adverse, I nailed a heavy 
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plank to the dock as indicated, and cut a 
large notch near the outer end to take the 
bow of the boat. In docking* I ease the 
stem into the notch and leave the propeller 
going with the rudder turned to move the 
boat against the dock while I make the 
lines fast. Also* the plank is handy for 
backing out the boat when the current 
tends to hold it against the dock* because 
1 can swung the stem to the desired angle 
and then back straight out into the dear, 
— Ame O. Salonen, South Bend, Wash* 



Keeping Dogs Out of Flower Bed 

If your dog has a habit of lying in the 
flower bed* drive a few stakes in the ground 
at hLs favorite spots* The stakes* which 
should project above the ground about 2 
in,* will be hidden by the flowers. 

CUse bottles with screw-on medicine 
droppers in the kitchen. Fill with flavoring 
extracts, fruit coloring or any liquid you 
might wish dropped in small quantities. 
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\/ OUR small children will have 
good reason to stay in their back 
yard to play if they have this merry- 
go-round. Outside of a t; 4-hp* elec- 
tric motor and a reduction gear* it is 
assembled chiefly from pipe and old 
car parts. To begin, make a cross of 
heavy planks for the base as in Fig* 1 
and on this, mount the left half of a 
car axle housing and differential, in- 
cluding the ring gear, axle and drive 
pinion complete as in Fig* 7. Use 
J-bolts to lock the spider gears of 
the differential as shown in the 
circular detail of Fig, 8, so that the 
axle will rotate when the ring gear is 
turned. Next mount the motor and 
reduction gear on a base and connect 
it to the differential drive shaft by 
means of a piece of hose and clamps 
as in Fig. 2, Now you are ready for 
the platform and its supporting 
members. First roam an outer wheel- 
hub flange to a turning fit over the 
axle housing and then put a com- 
plete wheel hub on the end of the 
axle as in Fig. f>. Assemble these two 
parts into a unit by means of vertical 
pieces of flat iron. The platform is 
carried on six horizontal lengths of 
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1-in. pipe, which are attached to the 
reamed flange with awning fittings, and 
spaced equally by means of horizontal 
braces of IWri. pipe. Flat-iron braces 
running from the wheel hub on the axle 
to the horizontal members complete the 
supporting assembly. Iron brackets bent 
to fit over the horizontal pipes are used 
to join the platform beards* Animals 
can be mounted on the merry-go-round 
if desired. A horse and rabbit arc shown 
in Figs. 3 and 4. Fig, 3 also shows how 
a seat or saddle is made and attached, 
while Fig T 5 gives the method of mount- 
ing and anchoring the animals* 
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Train Lights Wired to Stay On 
over Dead 'Track Section 




Much of the realistic effect of a lighted 
toy train is lost if the lights go out when 
the engine posses over or stops on a sec- 
tion o£ the track that has been made “dead 11 
temporarily by the automatic controls. To 
avoid this, add an extra collector shoe to 
the rear car of the train and connect it to 
the light circuit. In this way the train will 
always be lighted as long as cither the en- 
gine or rear coach is on a “live” portion 
of the track.-^Wm. Waken, Chicago. 



Pencil Provides Small Electrode 
for Arc- Soldering Outfits 

Owners of small carbon -soldering outfits 
can increase their utility by using a cheap 
mechanical pencil as an auxiliary electrode 




for fine and delicate work* If the pencil 
barrel is enameled, scrape off enough for 
the electrode clamp to make good elec- 
trical contact* The pencil is used just as 
the regular carbon, the lead being run out 
for a distance of Vz in or more. The thin 
lead offers considerable resistance to the 
passage of current and will instantly be- 
come white hot up to where it enters the 
pencil. The small point permits use of the 
outfit in places where the larger carbon 
cannot be inserted, and the metal barrel of 
the pencil offers protection against break- 
age of the lead. 

— W. C* Wilhite, Carlinvillc, III. 



Vacuum Cup Holds Shade 
to Avoid Flapping 

A vacuum cup 
attached to the 
center of a win- 
dow-shade slat 
can be stuck to the 
windowpane to 
keep the shade 
from Happing in 
the wind when the 
upper sash is low- 
ered at night* 

Reinforce Your Stepping Stones 
When You Cast Them 

If you are going 
to make stepping 
stones out of con- 
crete, reinforce 
them w T ith heavy 
wire mesh and 
they can be made 
lighter and at a 
saving in materi- 
als. When you lay 
In the mesh, bend a length of heavy wire 
to a U-shape and insert it so that it will 
project 3 or 4 in, from the underside of the 
stone after the latter has been poured. 
Then when the stones are placed on the 
lawn, the projecting wires will be pushed 
into the ground to help keep the stones 
from being moved about easily- 

“Dale R, Van Horn, Lincoln, Nebr. 

C An old whisk broom is ideal for watering 

tiny seedlings; dip the broom in tepid wa- 
ter and shake over the plants. 
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M Barrel Bronco ” Gives a Fast Sidewalk Ride 
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Why not dress up a simple roller-skate 
scooter to resemble a bronco which you 
can mount? A small, strong keg is attached 
securely to a cradle and a scroll- sawed 
head is screwed to the front end of the 
keg. A cleat on the head serves as a han- 



dlebar, Mane and tail are simulated by 
unraveling lengths of rope* which are at- 
tached* while the ears are cut from leather, 
and a piece of rug or a doubled blanket is 
strapped to the keg to form a saddle. 



Marbles for Chinese Checkers Kept in Tbis Wood Case 



Instead of keeping marbles for your Chi- 
nese checker game in a bag you will find 
this simple container much handier and 
the marbles can be separated as to color. 
It is made from a wood block, holes being 
bored lengthwise to receive the marbles. 
Sliding covers at the ends have beveled 
edges, which fit in grooves. Peepholes en- 
able you to select the desired marbles. 



Self-Closing Pocket for Fishhooks 

By folding a 
piece of inner- 
tube rubber and 
cementing the ends 
together, you have 
a practical case for 
fishhooks, The case 
will remain closed 
until the ends are 
pressed toward 
each other. 
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* PORN, worn and faded volumes that 
* detract greatly from the neat appear- 
ance of your library can be given new 
covers of leather or cloth and even im- 
proved beyond their original appearance 
when new. Such rebinding can be done 
at home by anyone, Also t when an accu- 
mulating stack of old magazines becomes 
a problem, why not separate the portions 
of them you wish to save and bind these 
together in yearly volumes? 

Only a few simple pieces of equipment 
are required, namely: a press, sewing 
table and trimming board which are de- 
tailed in Figs, 2, (5 and 15. To bind maga- 
zines, begin by tearing off the covers and 
pulling out the staples as in Fig, 1. Sepa- 
rate the sections, being careful not to tear 
the backs, especially if glued. Align the 
edges by “jogging 11 the sections on the 
table until the back is Hat and then clamp 
the stack in the press. Next mark lines 
across the back % in. from the head and 
tail, as in Fig. 3, and divide the remaining 
distance into five spaces* With a fine- 
toothed saw make two end cuts to a depth 
of 1 in in. to provide openings for inserting 
the needle when sewing. The other marks 
are undercut as shown in the circular de- 
tail of Fig. 4^ to imbed heavy cords. If 
tapes, available at dry-goods stores, are 
used instead of cords, all cuts are made 
Mfi in, deep, a cut being made on each side 
of each tape. 

Now for sewing: Place the first section 
face downward on the bed of the sewing 
table. Using the saw marks as guides, 
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string the table with four vertical cords 
or tapes, fastening one end. beneath the 
table with thumb lacks and tying the 
other end to the frame, Fig. 10. Thread 
a darning needle with No. 25 linen 
thread and begin sowing each section to 
the cords by holding the section open at 
the division and running the thread in 
arid out around the cords as shown in 
the insert detail of Fig. No. 9. Leave 3 
or 4 in. of thread extending at the start- 
ing hole. Then the second section is set 
in place and sewed from left to right 
with the same length of thread, after 
which the two ends are tied together. 
When the thr ead emerges at the left, or 
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tail end of the third 
section, the “kettle' 
stitch is made* Figs, 7 
and 10* to tie the three 
together. This is done 
by passing the needle 
behind the cord and 
again through the loop 
thus formed. The ket- 
tle stitch is made at the 
end of each section. Sew four sections 
using the “all along” stitch* Fig, 9, and 
then change to the “off-and-on” meth- 
od, Fig, 8, for sewing the center sections 
of the book, finally reverting to the for- 
mer stitch for sewing the last four sec- 
tions, Use a square knot in joining a 
new length of thread so that the knot 
will come on the inside of the book. 
Where tapes are used, the threads pass- 
ing across each tape are tied together 
by passing the needle vertically beneath 
them and knotting together. When the 
sewing is completed cut the vertical 
cords, hold the book firmly on the table 
with the back flat and strike heavy 
blows with a mallet along the back edge 
at the front and end to knock down the 
swelling and imbed the threads. 



It is important that the grain of both 
end papers and cardboard run vertically. 
Fig, 12 shows how to determine this for 
folding the paper with the grain* The 
waste leaf is pasted to the outside of the 
folded end paper, Fig, 13* Open the book 
and fasten together each of the first and 
last three sections with a ^4 -in*- wide 
strip of paste down the back. Paste the 
end papers in the same manner and place 
under a heavy weight to dry for V 2 hr* 
You can make your own 
paste by mixing powdered 
alum* Vi oz,, with flour* J /2 
cup, adding enough water to 
make a thin paste. Stir to a 
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smooth consistency, add two cups of water 
and boll for five minutes, after which a few 
drops of oil of cloves arc added before set- 
ting aside to cool. 

Jog the book on the table to flatten the back 
and again clamp it in the press* Using thin “flex- 
ible" glue, which is made by adding glycerin, 
1 tablespoonful, to dry glue, 4 oz„ while cooking, 
coat the back of the book, working it in the sec- 
tions well as in Fig. 14. When 
still tacky, the book is 
t r i m mod . Ma rk a sir a ight line 
across the front waste loaf 
about Va in, from the head. 

Insert the book in the cutting 
press, placing it between 
heavy cardboards, Fig. 21, and 
lint; up the guide mark with 
the edge of the press* The pa- 
per is trimmed evenly by 



moving the plough back and forth as the 
feedscrew is gradually advanced with each 
forward thrust. Feed the knife slowly to 
prevent jamming and tearing the sections. 

Cut the book boards from heavy card- 
board to the size given in Fig. 1G. Paste a 
piece of newspaper to one side of each and 
dry under a weight* The grain of both 
must run vertically* Rounding and back- 
ing the book is done by first pushing in the 
fore edge with the thumb at the same time 
a drawing force is exerted with the fingers, 
as in Fig. 11. and then striking the back 
with a mallet to form “ears” along each 
side as in Fig, 17* Headbands of striped 
cloth are made as in Fig. 18 and are glued 
to the back at the tail and head. Apply 
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TAe tjfle., h'jti'nf name, monift mtif year, may t»e 
typed neatly on «)A(le or catered paper and glued to 
the f?aoh at thr fao-nh a* fhnti/n above, or it you. pre- 
fer, it etm be lettered by hand directly on the bind- 
ing t wing gold or silver paint applied with a pen or 
small brush and followed with a coat of clear shellac 
fo keep the lettering from rubbing off 



"flexible” glue to the back and 
lay a piece of crinoline in the 
glue to overhang l 1 ^ in* on each 
aide as shown in Fig, 19, Cut off 
the cords even with the crino- 
line backing and fray the ends* 
Several thicknesses of wax pa- 
per are placed over the front 
and back waste sheets and the 
frayed cords and crinoline are 
glued to the book covers as in 
Figs. 20 and 24, For this use 
plain glue which does not con- 
tain glycerin. The cover should 
project Vs in. at the head and 
tail, leaving a groove Vs in, wide 
along the back edge. Allow" the 
book to dry thoroughly clamped 
in the press. 

To cover the book, a piece of book cloth, 
which may be of buckram, paper or lealh- 
is cut to reach completely around the 
book* allowing sufficient material for turn- 
ing under. Make a mark down the center 
of the cloth on the inside and then, strad- 
dling this centerline, glue to the cloth a 
piece of kraft paper which is the same 
width and length of the book-back, includ- 
ing the headbands. A second piece of paper 
of tiie same width, but shorter, Is glued to 
the back over the crinoline* Additional 
pieces of paper may be glued to both 
covers to serve as a lining as m Fig. 22. 
Glue the cover material first to the front 
board and then to the end board, and 
turn the cloth in over the edges of the 
cardboard as in Fig. 23. The sides and 
edges of the book are rubbed down with 
the rounded eSgo of a ruler, after which 
the book is covered with wax paper and 
clamped in the grooving end of the press 
where it is left for at least 12 hrs. After 
drying, excess cover material is trimmed 
away with a razor blade* leaving about Vz 
in. margin around the edges. The waste 
leaf is then tom out and the end paper 
thus exposed is glued down* Wax paper 
is placed between the covers, and the book 
is once again placed in the press and 
clamped tightly, Fig* 25, Fig, 5 shows the 
completed book and an example of half 
binding. This process is similar as de- 
scribed, except that the back cover mate- 
rial is applied first. When dry, the material 
is trimmed down the sides evenly* being 
careful not to cut the cardboard too deeply, 
and completed by covering the remaining 
portion with cloth or paper. 
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Amusing Animal Toy Can Change Its Face 

Wagged from side to side by a 
pendulum, the head of this toy has 
interchangeable eyes* mouth, nose 
and. ears, which can be used In 
various combinations to produce 
unusual facial expressions. Vari- 
ations of these facial parts are 
shown in the squared detail All 
parts have dowels attached for 
anchoring them in place* and they 
all fit in holes in the face except 
the ears, which slip into staples on 
the back of the head. The base for 
the head is a box with the front 
side painted to resemble the bars 
of a cage. As shown in the lower 
left-hand detail* the head is at- 
tached off center to a dowel, which 
turns in a hole through the side of 
the box. Washers are used as spacers be- inside the box* The box is painted yellow, 
tw r een the head, box and pendulum* which bars black and the face white with black 
is fastened rigidly to the end of the dowel features.— R. L, Fairall, Los Angeles* Calif. 

Glazing of Window Is Simplified with Beveled Putty Knife 

To speed up the work of puttying win- ing the putty strip into a neat joint at the 
dow sash, one glazier found that grinding corners. On the long spaces between the 
the blade of his putty knife at an angle sash rails, the angle of the blade helps to 
enabled him to do a better job in less time. force the loose strip into place with one 
Such a blade is especially helpful in shap- stroke ,—W. C. Lainmey, Naperville, HL 



Braces Steady Have Troughs 
in High Winds 

Eave troughs supported on wire hangers 
sometimes flap or vibrate in high winds* 
and occasionally 
are even torn away 
from the eaves. To 
prevent this, one 
home owner pro- 
vided braces at 
intervals along the 
full length of the 
gutters. The braces 
are simply 1-in* 
strips cut from heavy galvanized iron. One 
end is soldered to the bottom of the trough 
and the other is screwed or nailed to the 
underside of the cornice. One brace to 
each 10— ft. section of trough Ls sufficient. 



C Covers of recipe books may be cleaned 
with a damp cloth without damage if they 
have been given a coat of thin shellac. 
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By W. E. STEPHENS 

'T’HIS compact portable cabinet which. 

houses all necessary items for com- 
plete developing and printing, is partic- 
ularly of value to the person residing in 
an apartment where limited space for- 
bids a regular darkroom. Besides pro- 
viding space for storing quantities of 
developing powders, and such standard 
items as a developing tank, print tongs 
and roller, stirring rod, thermometer, 
pans, etc,, as shown in the photos at the 
right, the cabinet will also accommo- 
date several items which can be made, 
namely: a printer, washer, file, winder 
and. a holder for dispensing roll- type 
printing paper. 

While designed expressly to care for 
equipment required in finishing 35-mm. 
film, the dimensions given for the case 
may be altered to suit your particular 
needs. A notched rack Is handy for 
keeping film cans arranged orderly, 
while two flat-iron L-hooks attached to 
the end of the shelf will permit several 
developing pans to be hung vertically 
alongside the printer. Following the 
circuit diagram, the ease is wired for a 
white bulb which is controlled with a 
switch, mounted on the top, and a sock- 
et for a safelight is attached to the door 
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in a position to clear the former when the 
door is closed. 

The printer, which will take film as large 
as No* 120, dearly detailed, in the draw- 
mg at the extreme left. The film winder, 
which is handy for loading cartridge reels 
with bulk film, and the file are dimensioned 
to take 35 -mm. film. The roll -paper hold- 
er, consisting of a press-lid can with a felt- 
lined opening made in the side through 
which the paper can be pulled as it is need- 
ed, is held to the inside of the right-hand 
door by means of the can cover which is 
attached near the top with small screws as 
shown. A tin baffle soldered behind the 
water inlet of the film washer produces a 
swirling motion to remove all hypo. 
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'Rocking Chair 1 Developing Tank 
Keeps Solution Agitated 




DEVELQrlWrj TANK 



WOOD ROCKER 



Slipped under a cut “film developing 
tank, a couple of rockers provide a con- 
venient means for keeping the developer 
agitated. They are sawed from 1-in. stock 
and should fit snugly on the tank. A gentle 
push now and then will keep the tank 
rocking during the developing period. 



Notebooks Used as Photo Albums 

Groups of related snapshots can be kept 
together in small looseleaf notebooks* The 
prints can be punched to match the rings 
in the book or pasted on the leaves with 
rubber cement. In this way you can select 
the album you wish to show and there’s 




much less handling of the undesired prints. 
Also* they are protected much better in 
this way than when kept loosely in a box* 



Hypo Poured to Tape Line on Jug 
Assures Correct Solution 

Time can be 
saved when mix- 
ing fixing solution, 
if the jug is 
marked to indicate 
how much dry 
hypo to use, For a 
gallon jug, place ti 
strip of adhesive 
tape to show the 
space required by 
2 lbs. of hypo* 

Pour dry hypo in- 
to the jug up to 
the mark, then odd 
water* The same idea can be applied to 
jugs or bottles of any size* 




Notches Cut in Edge of Film 
for Quick Identification 

Making half- 
circular notches 
in the edges of 
photo films to 
identify them, 
especially in 
three-color sepa- 
ration negatives, 
can be done w T ith a ten-cent paper punch. 
A U-shaped piece of wire soldered to one 
jaw of the punch, serves as a stop for the 
edge of the film so that a half-circular 
notch is made when the jaws are closed* 





Strip of Scotch Tape over Lens 
Aids in Getting Sharp Focus 

When you wish 
to focus your cam- 
era sharply at a 
certain distance* 
for checking the 
footage scale or 
similar test, try 
this method: Place 
a narrow strip of 
tape over the cen- 
ter of the lens and 
Focus on an elec- 
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trie-light bulb. Two im- 
ages of the bulb will ap- 
pear on the ground glass. 
Rack the bellows in or out 
to bring the images to- 
gether and when they are 
in exact register the bulb 
is in perfect focus. A 
clear glass bulb of low 
power is best for this pur- 
pose because the filament 
is easy to focus on. 

• — L. Ryan, Quincy f Mass* 



Clips on Door Spring 
Hold Films Apart 
While Drying 

Cut-film negatives can- 
not rub together and be- 
come scratched while 
drying on this line* Paper 
clamps of the type shown 
are threaded on a screcn- 
door spring that has been 
pulled out until the loops 
are about Va in* apart. 
The spring is fastened 
between two supports 
and the clamps are spaced 
every three or four loops. 
The negatives will not 



Flashlight Clipped to the Camera 

'Spots* Photograph to Be Taken 







come in contact with each 
other even when a strong 
breeze from a fan is 
turned on them. 



of an automobile. One side of the clip is 
cut off and the other side bent as indicated 
and drilled for the wing screw that fits the 
tripod socket on the camera* A focusing 
type of flashlight should be used as it can 
be adjusted to cover approximately the 
same field as the camera. 



Police and news photographers, and others who have had 
trouble focusing on objects in the dark, can overcome the 
difficulty by clipping a flashlight to the camera. The clip 
used is one for holding a flashlight on the steering column 



Small Squeegee for Strip Prints 

A ten -cent rub- 
ber plate scraper 
is a handy squee- 
gee for appl™ iHCT 

3 5-m m. 

prints to a ferro- 
type tin* Using 
the small scraper 
on each strip sep- 
arately usually 
will produce a better job than using a large 
squeegee on several strips at once. 
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Slot Cut in Bench under Trimmer 
Swallows Paper Scraps 




Paper cuttings will not pile up in your 
way if a slot is cut in the bench top under 
the trimmer. I have my trimmer screwed 



to the bench so the knife is always over 
the hole. A waste basket on a shelf under 
the table catches the scraps, 

— Mel Ivory, Ann Arbor, Mich. 



Rubber Bands on Developer Bottle 
Indicate Age of Solution 




By using rubber 
bands you can 
keep a simple and 
accurate record of 
the number of 
times a bottle of 
developer h as been 
used. Slip several 
bands around the 
bottle near the top 
and each time a roll is developed push one 
of the bands down toward the bottom. 



Ride Fifty Miles on a Gallon of Gas! 




OUTDOOR FIREPLACES— 917: Several simple, 
but practical types, to match other items in 
rock garden, 25c. 



LAWN CHAIR — 529: Plain sawed from %*in. 
Stuck. Easily made with hand tools. 25t, 

ORNAMENTAL WOOD FENCES — #40: Five ar- 
tistic designs for standard wood stock. 25c. 

CIRCULAR ARBOR AND CATE — 637: Popular 
style anyone tan build. 25c. 

LAWN AND CARDEN FURNITURE — 920 to 
922 incl.J Collection of designs for arbor-and- 
seat combinations and swings. 3 prints 75c, 

TRELLIS SUGGESTIONS — 639; Sin type* that 
will help beautify your home. 25c. 

BARROW CHAIRS— S24i Two styles. Built for 
comfort. Simple construction. 25c, 

DUTCH WINDMILL AND WATER WHEEL — 
91 1 : Mill. 40 in. high. Small water wheel. 25c. 

LOG-CABIN CONSTRUCTION— 91«t Two floor 

plana. Show* how to make corner joints. 25c. 



Ann by a Vi-Vip. gas engine of the washing- 
machine type t this homemade motor scooter gives 
you plenty of fun at a safe speed and costs little 
to operate. Levers on handle barf confrai brake 
and throttle . Has standard ball-bearing wheels 
with 1 7t by 3-in, pneumatit f ires. Complete de~ 
tads on mailing this simple scooter are given in 
a set of plans t Nos. 9S9 and which will be 

sent to yau, posfpoftJ., upon receipt of SO renfa. 

ADDITIONAL PLANS ON POPULAR 
SUMMER PROJECTS 

“ZIP" MODEL RACING YACHT — WO to 983: 
Marblehead Class, 50 in. long. 300 aq. in- of 
saiL Bread-and-butter hull construction, plans 
include full-site lift templates. 4 prints 



SPEEDY MODEL BOAT— *965 to 96B; 3Z-in. 
boat powered by midget gas engine develops 
20 to £5 m.p.h. on circular course. 4 prints $1. 




Any six inditfiduaf plans (not set* of plans) will be Sent Upon receipt of $1.00 

Also, be stire to get our handy reference catalog listing 4f>0 plans. This will he included free with 
your order if specified, or sent separately for 3 cents to cover mailing 

Address— Popular Mechanics Platt Service, 200 East Ontario Street, Chicago, 111, 
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Ultra-Compact 

yMatine R A DIOP HON 



/COMPLETE m one sturdy sea- 
worthy unit, and weighing 
only twenty -nine pounds fully 
equipped, this efficient portable 
radio station includes a 3-channel 
crystal -controlled marine-ban d 
transmitter, broadcast and ma- 
rine-band receiver and a power 
supply, developed especially for 
two-way marine radiotelephone 
service* 

Photo (1) shows transmitter 
band- switching control and all 
receiver tuning controls arranged 
conveniently on the front panel. 
Easily installed for operation on 
a wall or bulkhead as indicated in 
photo (2), and economical on bat- 
tery drain, this ultra-compact 



marine phone is 
ideal for small 
craft where all 
available space is 
at a premium* A 
single-button car- 
bon microphone, 
of the press-to- 
talk type, mounts 
on the side of the 
cabinet. The lower 
photo shows rear 
view with door 
opened, which permits easy access 
to all stages when inspection or 
adjustments are required. The 
following metal-type tubes are 
employed in the transmitter: one 
GV6 oscillator, one 6L6 H.F. power 
amplifier and one GLf> modulator; 
the receiver uses one each fSKS, 
first detector and oscillator; 6SK7, 
I.F. amp,; 6SQ7, second detector- 
avc and audio; 6V6 output. 

High voltage is provided by a 
synchronous vibrator- type of rec- 
tifier; a carefully designed filter is 
built into this power unit, which 
operates on a 12- volt storage bat- 
tery, Similar models are available 
for 6- volt battery operation. 



it bat 
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CAPACITY-OPERATED 




r FHIS sensitive capacity-operated 
vacuum-tube relay is easy to 



tube relay is easy to 
construct from ordinary inexpensive 
radio parts. Capacity added to T or 
^ removed from, the immediate vicin- 
ity of a short alarm wire operates the 
relay either in broad daylight or 
darkness. The capacity effect take, 
place at the approach or withdrawal 
of a person or passing object, there- 
fore this versatile instrument can be 
v connected to ring 

"?>, alarm bells, light 

floodlights, switch on 
electrically driven 
door-opening dc- 
-^—-X *■“ • \ vices, window d i >- 

plays, or cut off radio 
(C'.'j while phoning, as il- 
I! I lustrated in sketches 

jK j Li | A, B r C, and D. and 

I W V / | 1 Jiiatiy oilier 

'/* ful applications, 

m # *TpiP^ Furthermore, this 

fir" C - unit is provided with 

- binding posts wired 

to supply 110-volts 
for operating any electrical device which 
the vacuum-tube switch controls, 

The relay unit is adjusted with a single 
control and may be operated from any 
110-volt a.e. outlet, A type-77 tube is used 
as an oscillator with the alarm wire form- 
ing a part of the tuned circuit; this tube in 
turn controls the type-43 power output, or 
‘Trigger" tube, which is connected directly 
to the relay. 
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VACUUM-TUBE SWITCH 
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Complete details for the simple sheet - 
metal base are given in Fig. 1* The relay is 
a standard, inexpensive 2, 500 -ohm coil 
s»p.d,t* type with silver contacts to carry 
5 amp, of non-inductive a,c + at 1 15 volts. 

A simplified wiring diagram is shown in 
Fig, 3 and the schematic circuit diagram 
appears in Fig. 4. The coil (Li) is close- 
wound, as detailed in Fig, 3, on a 2-in, 
Bakelite tube, 4 in, long. Two small holes, 
3 i in. apart and 1 i in. away from the edge, 
should be drilled at each end for fastening 
the beginning and end turns, After 50 turns 
have been wound, tightly twist a loop of 
about fi in. to make the center-tap lead 
and then continue winding another 50 
turns in the same clockwise direction; the 
completed coil may be varnished, or lac- 
quered if desired. When wiring the circuit 
keep all wires as short as practical and 
use ‘‘spaghetti” insulating tubing on the 
coil leads that go down through the base: 
also carefully insulate the binding posts, 
and tuning condenser (Cb), from the metal 
base. Two fiber shouldered- type washers 
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Loop - Operated “Phantom” Record Player 




O nly a few radio parts are required to 
build this improved model of the 
popular 2- tube “phantom" record player 
R-270 which, appeared in the September, 
issue. A marked directional effect 
and greater efficiency obtained by using 
the phono- loop are helpful with the newer 
recei vers. 

Those who built the original model can 
change over to loop operation easily by 
making a few minor adjustments 
in the circuit and substituting the 
loop for the oscillator coil. Com- 
plete details of the metal base are 
shown in Fig. 1 : except for several 
additional holes the base is un- 
changed. Photos (A) and (R), and 
simplified wiring diagram. Fig. 2, 
clearly illustrate construction de- 
tails, and the schematic circuit 
diagram is given in Fig, 3. All 
parts are available from rad to 
mail-order firms and the parts 
values are given in the diagrams. 
The DX Products company type 
phono-loop and dual trimmer 
condenser, plus the extra toggle 
switch No. 2 + are the only parts 
required not previously specified 
in R-270. It wilt be noted that the 
only original fixed condensers not 

f Continued to pifft ]37At 
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(2\ t/^rfl-ZouJ-foss potysterenc crystal 
holder in horizontal- mount mg typo 
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fS) Compact ponel-rntfunting typ <1 
heavy-duty relays rn s,p.s.t. ami 
s.p.d.t. Varieties for radio amateurs 
and experimenters. Old hot- 

mater tank sitnk vertically as 
shown, ansf kept filled with water, 
mtihex excellent radio ground even 
in dry randy locations 
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f 3 ) Uni-directional microphone 
reduces background noise; the 
fttur-side call-letter plate is Pp- 

fiwmf, f I Piece of corrugated 

sheet fflefq/ makes handy screw 
tray for workbench, f 5 > Sim- 
pie method for holding small 
machine or wood screws to 
shorten by filing 
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t I ) You can use? this compact power unit to operate any portable 
battery receiver fro pn u S-volt *HrOt shot" battery f or, the storage 
buttery in your cor, by clipping one termtnal on ammeter and 
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Camera** Radio Set for Hikers 



mobile* steel building, airplane of train 
where steel construction reduces' signal 
strength. Set works on 110-volt a.c. or d.c, 
currant or on a self-contained battery pack. 



Vertical Loop for Television. 

Built-in vertical loop television receiv- 
ing antenna is made possible by a recently 
proposed system of vertical wave trans- 
mission. Tills system is claimed to reduce 
diathermy and noise interference T trouble- 



y Available either with carrying handle or 
shoulder strap, this liny radio receiver has 
mult-in batteries* antenna and dynamic 
speaker. It employs the new miniature 
tubes in a superheterodyne circuit, and 
tunes the standard broadcast band. 



Portable Has Detachable Antenna 

This universal portable radio receiver 
employs a detachable loop antenna that 
may be fastened to the window of an auto- 



some in the reception of horizontally po- 
larized. television signals now being re- 
ceived on dipole antennas installed on 
roofs. The directional property of the loop 
is under the control of the operator. 



C[ Blueprints covering radio construction 
articles in this and past issues are available 
for £5 cents each. Original material lists, 
with names of manufacturers and dealers, 
can be obtained from our Radio Depart- 
ment upon receipt of postage* 



NEXT MONTH — How to Build a Pack Set for Camp or Boat. A low-cost 3- lube 
battery-operated “knockabout*' super built into a revamped 49-cent overnight bag. 
This case is fitted with a shoulder strap and hand-wound loop antenna. Uses stand- 
ard LF + transformers; operates on two 45-volt B-batteries and four flashlight cells* 
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By J. B. MULLEN 

^SPECIALLY useful in model- 
making and in other Intricate 
work, a hand chuck for tiny twist 
drills, and a pin vise to grip ex- 
tremely small parts while work- 
ing on them, are two handy tools 
which can be made from a few 
pieces of cold-rolled steel. 

While the use of a metal-turn- 
ing lathe will simplify the work 
considerably, successive steps in 
making a hand chuck without a 
iathe are given in Fig. 1, 
Beginning with a steel 
rod, center one end with 
a sc riber, center punch 
and then drill a hole in 
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THEN SLOTTED 



■ M 









itii 



the end, using a drill the 
same size as the tool 
which the chuck is to 
hold. Threads are cut 
on the end for a distance 
equal to the thickness of 
the die, after which the 
rod is slotted. Do not 
cut threads beyond the 
thickness of the die as 
the taper of the thread 
provides the clamping 
action of the chuck 
when the knurled collet 
is tightened. In tapping the collet with a cor- 
responding thread, the tap likewise must enter 
just the thickness of the collet to provide the 
necessary taper. 

Steps in making a pin vise are given in. Fig. 4. 
It is turned from a length of square steel* After 
centering the piece as shown in the first step, 
the handle portion of the vise is turned to size* 
The piece is drilled lengthwise through the 
handle from both ends. The hole permits work 
such as a length of wire or rod to extend 
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through the handle, While drilling, the 
piece is held in a chuck or supported with 
a steadyrest as in Fig, 2, Then it is re- 
moved from the lathe and a series of holes 
are drilled as shown in the third step, after 
which the opening is filed square and the 
waste is cut from the ends. At right an- 
gles to this slot, holes are drilled through 
the side for a machine screw which is fitted 
with a wing nut. The shoulder of the screw 
fits snugly while the threaded end passes 
through a hole in the opposite side. This is 
shown clearly in the completed view of the 
vise. The insert detail in Fig. 4 shows a 
jig for drilling a small hole through the 
shoulder of the adjusting screw r accurately. 
The jig is merely a small steel block drilled 
and tapped to receive the screw after 
which it is an easy matter to drill a small 
hole at right angles to pass through the 
screw. The pin vise is completed by split- 
ting the jaws apart with a hacksaw and 
filing smooth* 

Another serviceable pin vise can be im- 
provised quickly from a pair of inexpen- 
sive side* cutting* flat- jaw pliers as in Fig, 
3. A link to engage in notches filed in the 
handles provides a means of clamping the 
jaws* The link is cut from a piece of steel 
after which it is slotted to slip only part 
way over the handles. The cutting edges 
are ground away, of course, and a hole is 
drilled through the rivet of the pliers to 
permit long work to be clamped length- 
wise, while V-shaped notches, filed cross- 
wise in the jaws, allow small work to be 
held vertically. 
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Hand Router Carves Intricate Designs in Relief 




Vacuum 
CLeANLH 
MOTOR 



5tOVt. BOLT jCO 



This router will handle regular 
grooving jobs with ease, and after a 
little practice in manipulating the tool, 
you will be able to carve intricate de- 
signs similar to the two examples 
given. To make the router, all you 
need is an old vacuum -cleaner motor, 
a standard chuck and some wood to 
make the mounting or base for the 
motor. The projecting end of the mo- 
tor shaft is threaded to take the chuck, and 
the fan is left on so that it produces a blast 
of air to blow away wood dust made by the 
router bit. Height of the vertical pieces of 
the base will depend on the combined 



length of the motor shaft and the chuck. A 
couple of wooden doorstops provide hand 
grips for manipulating the router. Cutting 
depth of the router bit is adjusted by the 
depth to which it is inserted into the chuck. 




Tuo Alterations That Will Improve Arc-Soldering Outfits 



If you have an electric arc^sol- 
dering outfit, try using a wedge- 
shaped end on the carbon. It will 
last longer than a point and is 
easier to shape. Also, on outfits of 
this Jype a single wrapping of tin 
or thin copper around the carbon 
where the holder contacts it helps 
to assure good electrical contact 
— W. C. Wilhite, CarlmvUle, III 

CAs most adds are measured out 
in small quantities, in some cases 
it will pay to keep concentrated 
acids in small bottles having med- 
icine droppers in the caps, 
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Locked Panel on Parts Cabinet 
Keeps Contents Safe 







To protect the contents of a small -parts 
cabinet against petty thieves, one shop 
worker provided his cabinet with a sliding 
panel front which could be padlocked to 
the top of the bench. Grooved uprights to 
take a plywood panel were riveted to the 
sides of the cabinet, which was screwed 
firmly to the bench, A window-sash 
weight was then attached to the panel to 
raise it automatically when released. 



Frayed Cable Is Easy to Repair 
with Copper-Wire Wrapping 

Where flexible 
wire cables, which 
are not subjected 
to heavy strain, 
have a few broken 
strands, and the 
flexibility must be 
maintained by any 
repair method, try 
a sleeve of copper 
wire. The wire is 
wrapped tightly around the cable above 
the portion where the strands are broken, 
after which it is "screwed” down over this 
portion, and both ends of the u f ire are sol- 



dered to hold it in position. This repair 
adds a slight thickness to the cable but 
holds the frayed edges dowm and prevents 
them from being bent out, which might 
cause them to jam inside of a housing or 
sheathed pulley through which it runs. 
Cables subjected to considerable strain, 
especially if weighted, should be renewed 
when the strands start to break. 



Diagonal Cuts Divide Butter Print 
into Four Equal Parts 

A gro cer who 
did not stock but- 
ter prints in less 
than 1-lb. size 
found that he 
could fill an occa- 
sional order for 
V4-Ik prints by 
dividing the larger 
ones. This was done by making two diag- 
onal cuts as indicated. When done careful- 
ly, the four pieces obtained will be almost 
identical in weight. 



Ice Kept from Shifting in Truck 
by Angle Irons on I loor 

After a large ice truck had overturned 
on a sharp curve because heavy ice cakes 
shifted to one side, the owner put lengths 
of angle iron on the bottom of the truck 
body. The ice cakes were centered in load- 
ing so that the slight melting would anchor 
them against si desway. 
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Brake Holds Shop Truck When Unattended 



Shop hand trucks fitted 
with brake systems simi- 
lar to the one shown do 
not have to be blocked 
when loaded and left, and 
there is no possibility of 
forgetting to put on the 
brakes as they are al- 
ways set. The brakes are 
released by a small lever, 
which is located conven- 
iently on the handle or 
push rail and held in the 
depressed position while 
pushing the truck. The 
circular detail shows how 
the brake system is as- 
sembled, using a spring 
and a linkage to tbe oper- 
ating lever. — W. K, Cros- 
son, Detroit, Mich, 
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Headset for Cradle Telephone Leaves Both Hands Free 




Having to take down notes and 
memos while using a cradle -type 
telephone, one office worker 
rigged up a heEidset for it so that 
he could have the use of both 
hands, A pair of old radio head- 
phones were used, one of the 
phones being removed and the 
bracket that held it slipped into 
holes in the cradle-phone receiv- 
er, Not being connected, the other 
phone of the headset tended to 
balance the weight of the receiver 
and, at the same time, served to 
cover the ear and help keep out 
outside disturbances, 

— Fred Do la van, Philadelphia, Pa. 



Chattering of Slender Boring Bar Is Avoided by Encasing It in a Tube 



Chatter that is usually present when 
boring small deep holes can be avoided by 
encasing the bar in a copper tube. If nec- 
essary! the tube is crimped around the bar 
to give a tight fit, then the assembly Is 
clamped in the lathe tool holder. The tube 
must extend as close as possible to the 
cutting edge. This arrangement gives the 
tool the advantage of a large bar with the 
size of a small cutting tip. 
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Orchard Ladder Clamps to Limb 
of a Fruit Tree 




To assure safety in using a ladder in an 
orchard, one fruit grower attached a pair 
of heavy barrel staves to the top and ar- 
ranged them so thcit they could be operated 
like a pair of pincers by means of a rope 
and crank. The rope was anchored to the 
center of one stave, drawn through a hole 
in the center of the other and then wrapped 
around a crank rod inserted through holes 
in the lower portion of the ladder. In use, 
the staves were made to engage a limb of 
the tree and the crank rod turned to draw 
up the rope. An anchored loop or ring 
near the crank handle .served to hold it at 
the desired tension. 



Handy Hook Assembly for Bam 
from Rimless Wheel 




An old cultiva- 
tor wheel with the 
rim removed and 
the spokes bent 
upward at the ends 
as shown, provides 
a handy rotating 
assembly of hooks 
for use in a bam. 
The assembly is 



pivoted to a ceiling joist with a long lag 
screw. To do this, drive a hardwood plug 
in the hub and fasten it in place with a 
wood screw r unning through the oil hole 
in the hub. Then drill through the plug to 
l ake the lag screw. 




Ribbon Stapled in. Hat Box 
Lifts Cover Easily 



Annoyed by the 
difficulty of re- 
moving lids from 
round hat boxes, a 
merchant stapled 
a strip of cheap 
ribbon to each box 
so it hangs over 
the edge when the 
cover is replaced. 
To remove the lid 
quickly, the ribbon 
is p idled upward. 



Furrow Chain Aids in Steering 
Tractor When Plowing 

Here is a simple guide for your general- 
purpose tractor that eases the tension of 
constantly watching the furrow wheel 
when plowing. It consists of a bar of wood 
or iron bolted to the forward end of the 
tractor frame and projecting at right an- 
gles to a distance slightly more than half 
the normal rear- wheel tread. Drill several 
small holes near the outer end so you can 
attach the chain at just the right point. 
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Chromium 
Plating 



Lever to immerse anode in 
the plating solution gives 
accurate current control 

By Alexander Maxwell 

IXfHERE an exceptionally 

* hard surface is needed f o r 
wear-resisting quality, such as 
cutting edges o£ tools* chromi- 
um plating with subsequent 
honing has been found highly 
successful. Compared to a dia- 
mond, which for the sake of 
comparison we will rate at a 
hardness of ten, and tool steel, 
which ranges from four to sev- 
en, chromium is about nine. 

Applied directly to steel, it enables a tool 
to be used about four times as long as nor- 
mally possible before sharpening. 

A convenient chromium -plating ar- 
rangement for small work is shown in Figs. 
1 and 2. A wood or metal framework on a 
wood base holds a gas or electric plate for 
heating a pan or pail of water in which a 
glass or stone container is set. The latter 
contains the plating solution, which is kept 
at uniform temperature by the hot water. 
Spacing blocks are provided under the jar 
to avoid direct contact with the pan. The 
framework also supports an anode holder, 
which is pivoted so that the anode can be 
immersed slowly into the plating solution 
until the correct current flow is registered 
on a 0-50 ammeter. When the anode, which 
is lead* has boon immersed as far as re- 
quired, the anode handle is locked in posi- 
tion by turning a wing nut on the frame 
until plating has been completed. Where 
considerable plating is done, a switch con- 
trolled by a thermostat in the water bath 
has been found helpful in turning the elec- 
tric plate on and off to maintain uni Form 
temperature automatically. While plating, 
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procedure necessary with most 
plating baths is not essential 
with chromium, as the acid it- 
self is better than any soap or 
solvent available. For rust re- 
moval a bath of hydrochloric 
acid and water {see formula 
iindci Fig, 5) is prepared, and this is heat- 
ed in a pan of water to a temperature of 
1-0 F., after which the rusty objects are 

immersed. Light coatings of rust are dis- 
solved in about 10 minutes, but an hour qr 
so may be necessary for bad cases. Then 
scrub and rinse well with water. 

Tlie .smoothness of the plated surface 
varies with that of the surface underneath 
as shown in Fig. G T Therefore surface Ir- 
regularities of the work are removed be- 
fore plating it. Preliminary smoothing of 
a rough surface is accomplished by grind- 
ing with suitable stones. This is followed 
by a thorough buffing* Fig, 8, using a cot- 
ton buff charged with fine silicon carbide 
in lard, then tripoli. For final polish a 
high-speed flannel bull charged with rot- 
tensions is used. Holes, such as those in a 
pair of pliers or scissors, resist plating be- 
cause the hydrogen generated is sufficient 
to drive chromium away from surrounding 
surfaces. These holes are plugged with 
wax, plastic clay or cork as in Fig, 7, 

Successful chromium plating depends on 
keeping the sulphate percentage of the so- 
lution within bonds* keeping the tempera- 
ture of the solution constant at 95 F. f and 
applying the proper amount of current, 
which Is 75 amps, per square foot of sur- 
face being plated. An effective plating so- 
lution is given at the left of Fig. 1. The 



RUST -REMOVING FORMULA 
HYDROCHLORIC AOD, I QZ. 
WATER, 10 02. (HEAT TO IZO 9 ) 



the solution gasses violently and the fumes 
produced should not be inhaled as they are 
injurious to the nose and throat lining. To 
avoid this, a fan is placed between the op- 
erator and the tank to blow the fumes away 
through an open window. Fan- equipped 
exhaust hoods are also used. An additional 
precaution to prevent injury from breath- 
ing the fumes is to rub vaseline inside the 
nose, especially on lengthy plating jobs. 
Rubber gloves are worn when handling 
the work or any other time when there is 
a possibility of getting the plating or rust- 
ix a moving solution on the hands. However, 
if the worker accidentally gets some on his 
hands, immediate rinsing in running water 
will prevent any harm. 

Rust on the work to be plated should be 
removed, although scrupulous cleaning 
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c ROSS SECTION 
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chemicals must he proportioned carefully 
as indicated in Fig. 3. Commercial chromic 
acid has a light amount of sulphate in it 
and usually requires the addition of a 
small amount of sulphuric acid with a med- 
icine dropper. When the correct amount 
of sulphate is present, a bright deposit of 
chromium will ho produced at a tempera- 
ture of 95' t provided the correct amperage 
is applied. To test, add sulphuric acid drop 
by drop while plating a sample piece. The 
table given in Fig, 4 shows exact current 
requirements for various areas from 1 to 
100 sq r in. Current is supplied by a 6-volt, 
heavy-duty storage battery. The negative 
side is connected to the work and the posi- 
tive side runs through the ammeter to the 
anode, as shown in Figs, 1 and 2, Use 
heavy rubber -covered wire or flexible ca- 
ble of large enough size so that it will not 
heat excessively when a large current is 



passed. If any one or more of the three 
factors controlling the success of the work 
are at fault, the plate deposited will be 



T Qofi to b* plated must be free from ru^t, pits and 
scratches if a smooth contmf of chromium is ex- 
pected. if necessary , grind down the tool and polish 
to a mirror-like surface 
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milky!, flaky or muddy* The first 5 seconds 
determines the type of deposit* but it usu- 
ally takes about 20 minutes to build it up 
to satisfactory thickness. If the deposit at 
first is not right, it can be removed from 
the work by immersing in the warm rust- 
removing solution. 

Odd-shaped pieces of work require spe- 
cially shaped anodes because the chromi- 
um is deposited first and most on parts of 
the work closest to the anode, and may 
skip those farthest away. A number of 
methods for spacing the surface of the 
anode cqui distantly from the surface of the 
work, arc given in Fig, 9. Uniformly curved 
surfaces such as reflectors are rotated a 
few degrees every minute to obtain uni- 
form plating. In lining a bronze or steel 
bearing, the anode is a lead rod located in 
the exact center of the bearing. The entire 
jig is dipped into the solution and is kept 
in constant motion while plating. Tho cur- 
rent flow is determined by the area of lead 
immersed, and experiments are first made 
in order to determine the proper diameter 
needed for giving the correct amperage for 
the area of work. When large surfaces are 
to be plated, the heavy current required 
makes it necessary to have good contacts 
between the work and wire from the bat-* 
tery + Wherever possible the wire is sol- 
dered to the work; otherwise a strong 
spring -type clip is used, which is shifted 
in position during plating to avoid unplat- 
ed spots. The area of the dip should be 
added to that of the work to get correct 



— 3 kp 

POUR OFF UOU I D T FILTER 
AND ADD ENOUGH CHROMIC 

acid and SULPHURre ACID 

TO RESTORE TO ORIGINAL 
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figure for current. Statuettes and orna- 
ments are best plated in a dilute plating 
solution. Start them at lower current than 
the maximum given in the table and in- 
crease the current gradually to maximum 
as the plating progresses. Objects having 
irregular surfaces not sufficiently pro- 
nounced to require specially shaped anodes 
should be kept moving constantly in the 
plating bath to assure an even coating of 
chromium all around. In order to plate 
metals other than steel, copper or nickel, 
they must be copper or nickel plated be- 
fore applying chromium. For cutting and 
abrasion resistance on tools, a .005 -in. plate 
is sufficient. When plating tools, allowance 
is made for grinding down the surface to 
a keen edge, and for this reason an extra 
thick deposit is made. When work has 
been given a plate of sufficient thickness, it 
is washed in running water and Is buried 
in. maple sawdust, which dries it and pre- 
vents the formation of water spots. See 
Fig. 10. After using chromium -plating so- 
lution, its sulphate content increases and 
the quality of the work decreases corre- 
sponding^ but the addition of barium 
carbonate to the solution, as shown in Fig. 
11, neutralizes the sulphate. This Is stirred 
in and allowed to settle, after which the 
clear liquid is poured off and filtered* 
More chromic and a slight amount of sul- 
phuric acid are added to restore the solu- 
tion to original strength. 
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Cutting Accurate Miters on a Circular Saw 
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Work mitered on a circular saw with the 
aid of this jig will fit accurately when 
joined because the two cuts are made at 
the same time. In this way, there is no 
possibility of slight variation in the angle 
at which the work is fed into the saw as 
sometimes happens when the cuts are 
made separately. Wood strips slide in the 
miter-gauge grooves of the saw table to 
keep the jig in alignment. The jig can be 
built to accommodate any width of ma- 
terial by varying the width of the diagonal 
pieces and the spacing of the adjustable 
strips, — Walter E. Burton. Akron + Ohio. 
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Double V- Block Clamp Grips Work without Marring It 



In my work as a machinist, I often have 
to use screw-type V -blocks and find that 
the screws sometimes mar the work badly. 
To avoid this, I fitted small V- blocks to the 
ends of the screw r s as shown. The small 
blocks were drilled in the centers to take 
the screws, w r hich were turned down at 




the ends to fit the holes. The blocks were 
held in place by small plus, which passed 
through the blocks and fitted in grooves 
turned near the screw ends. This arrange- 
ment allows the blocks to turn freely. 

— L. Malecki, Chicago. 



Vacuum Cup Holds Eraser 
on Typewriter 

Attach your 

typewriter eraser 
to a small vacuum 
cup as indicated, 
and you can stick 
it on the typewrit- 
er so that it will 
always be at hand 
when you want it. 

A vacuum cup with a small bolt molded 
in it can be obtained at a dime store. 
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Adjustable Rail for a Sawhorse 
Has Many Uses 




V-HSAPi 



An extra rail on a sawhorse that can 
be adjusted to various heights is handy 
around the shop. It can be used to support 
a plywood panel to add additional working 
space on a bench, or to support extra long 
work on a bench, or on your circular saw. 



Fuller Ball Used as Handle 
on Threading-Tool Gauge 

Small threading -tool gauges are easy to 
use if you fit them with this simple handle. 
It is nothing more than a fuller ball slit 
part way through to slip over the end of 
the gauge as indicated. Besides providing 




a good grip for the fingers, the handle 
makes the tool easier to pick up, and it can 
be slipped off in a jiffy when the large end 
of the tool has to be used. 



Position of Stovepipe Damper 
Located Accurately 



To assure accu- 
rate location of 
stovepipe damp** 
ers, one Wisconsin 
hardware dealer 
employs an arc of 
sheet metal, which 
fits snugly over the 
standard 6-in. 
stovepipe. Notches 
in the ends of the arc are spaced exactly 
one half the circumference of the pipe so 
that the metal may be punched at the in- 
dicated points to install the damper. 



Even Borders on Price Tickets 
Assured by Using This Guide 





Having a large 
number of price 
tickets to prepare 
for a special sale, 
and desiring to 
paint a neat bor- 
der on each one* a 
showcard artist 
facilitated the 
work by means of a trough made from a 
folded strip of cardboard. This was at- 
tached to his desk with thumbtacks, and 
each ticket was inserted at the angle indi- 
cated so that the trough would serve as a 
gauge for the brush. 



Large Pipe Flanges Turned Easily 
with This Spanner Wrench 




For the factory- 
maintenance crew, 
this spanner 
wrench is better 
for turning large 
pipe flanges than 
the usual method 
of putting two 
bolts through the 
holes and Using a bar* The wrench con- 
sists of a steel notched bar and a separate 
link that is adjusted to various sizes. 
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Gas -Torch ‘Compass’ to Cut Out Metal Disks 



IRON 



Owners of small shops who do not have 
equipment for cutting circles or disks in 
steel plates, will find this inexpensive at- 
tachment for a gas ^ cutting torch just the 
thing for the job. When the work is done 
free hand, it is almost impossible to avoid 
ragged edges that require considerable 
machining to finish them. With the attach- 
ment anyone can cut circles having smooth 
edges and ranging in size from a few inches 
to nearly 3 ft in diameter, If the small 



wheel near the torch tip interferes with 
moving the adjustable pivot close enough 
toward the end of the torch for a very 
small radius, it is a simple matter to re- 
move the wheel and put the pivot in its 
place. When a number of duplicate disks 
are to be cut from stock up to % in. in 
thickness, several pieces of the metal can 
be stacked and cut in one operation, and 
thus save considerable time. 

—A, L, Havens, Rutland, Vt. 



Tooth from Hay Rake Serves as Shock Absorber in Tether 



To provide a spring in a tether that 
would tend to absorb shock on an animal’s 
neck when it stretched the tether suddenly, 
and at the same time allow it to rotate on 
the stake without winding up, a farmer 
used a hay -rake tooth. This was annealed 
at the pointed end and an eye was formed 
to attach the tether. The tether stake -was 
driven into the ground through the colled 
portion of the tooth near the other end. 



CA tool box is more efficient if the parti- 
tions are cut a few inches lower than the 
top of the box to leave room for carrying 
wide, fiat tools on the trays. 
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Concrete-Form Stakes Driven 
with Aid of Jtg 




To aid in driving anchor stakes vertical- 
ly, and firmly against the form boards for 
concrete walks, one contractor employs 
this simple jig. It consists of three wood 
blocks nailed together as indicated. 



Simple Tool Replants Corn 
and Beans 

Going over a large corn or bean field, to 
replant the hills that failed to grow, is a 
tiresome task especially if each hill must 
be dug with a hoc to receive the new seeds. 
If a funnel is attached to the end of a 




H 



sharpened broomstick, this tool may be 
employed to do the work. The point of the 
stick is inserted into the soil at a slight 
angle, then pushed forward to make an 
opening of the desired depth directly below 
the funnel spout. The required number of 
seeds are then dropped into the funnel, the 
tool removed, and the seeds covered by 
pressing the soil down with the fool. 



'Fishpole* Tether for Mother Hen 
Cannot Tangle 

When a mother hen must be tethered on 
the lawn or in the barnyard to prevent her 
from wandering away, the usual annoy- 
ance of a tangled tether line may be avoid- 



Jp": . 




ed by using a flshpole for the tether stake. 
Any pole w r ill do just so it is longer than 
the line. The hen may walk comfortably 
about in the restricted circle and with no 
danger of the line being caught. 

Corner of Square Beveled to Check 
Angle of Welded Work 

The difficulty of 
checking a joint 
that has been 
welded at a 90'' 
angle can be over- 
come by using a 
small square that 
has been beveled 
at the corner as 
indicated, The 
bevel allows the square to bridge the weld 
metal so that it butts accurately against 
the two sides of the work, 

— E. D. BiggerstafT, Jr., Macon, Ga, 
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B> H. O. BUMANN 

M OVABLE longitudinally on two angle- 
iron rails running down the center of 
your bench top so that it can be slid into 
position quickly, to operate any one of sev- 
eral small power machines mounted on 
each side as in Fig. 1, this quick-change 
motor “carriage"' is adjustable laterally as 
well, for tensioning the belt of each ma- 
chine as shown in Fig r 2. The lower block 
of the “carriage 1 is slotted to slide freely 
on 1 by 1-in. rails spaced about 5 in. apart. 
The center piece of the upper assembly to 
which the motor is bolted, slides on two 
grooved in embers screwed to the lower 
block, and is made adjustable crosswise 
by means of a bolt passing through a flat- 
iron brace and into a nut embedded into 
the wood as shown in Fig, 3, Machines 
which may be operated either clockwise or 
counterclockwise, such as a jigsaw, disk 
sander, etc., should be mounted along the 
rear side of the bench so that other ma- 
chines, which, must run clockwise, can be 
driven without twisting the belt. 
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Brake Drums Serve as Signal Gong 
for I J arm Home 



headway due to slippage. One farmer over- 
came this trouble by placing a loose iron 
band over the tire between the two rows 
of lugs. For tractors with small-diameter 
wheels an old wagon tire is just the thing. 
In any case, the band should be of Vi -in. 
Iron, and the ends should be welded to 
form a ring, the inside diameter of which 
is about IV4 in, larger than the outside di- 
ameter of the tractor wheel. 




OS AH £ 
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Tailor Carries Pins on Wrist 



Tailors and oth- 
ers who use many 
pins can save time 
and always have 
them at hand if the 
pins are carried on 
the wrist. A good 
way to do this is to 

indi- 
cated, and fasten 
one of the strips to 
the wrist of the garment they are wearing, 
— G, E. Hendrickson, Argyle, Wis, 



All-Metal Utility Hand Truck 
Can Stand Hard Use 



Replacing the antiquated farm dinner 
bell, four old brake drums of various sizes, 
suspended from a pipe standard by small 
chains, will provide a pleasantly toned sig- 
nal gong for use at the farm or suburban 
home. If care is taken in selecting the 
drums, you can assemble four of them that 
will produce tones closely simulating the 
notes of a chord. The supporting chains 
are threaded through bolt holes in the 
drums, which are coated with aluminum 
paint. A wood mallet is best for striking 
the drums, which will produce a sound 
that will carry a considerable distance. 



Loose "Tire” Prevents Clogging 
of Tractor- Wheel Lugs 




Under certain 
conditions, im- 
pacted soil and 
trash “bridges” 
across tractor- 
wheel lugs to such 
an extent that the 
machine loses 



Horens an all-metal hand truck that will 
come in handy for hauling heavy loads 
around the farm buildings. The axle is a 
length of pipe to which iron wheels from 
the scrap pile are keyed, A second length 
of pipe welded to the axle forms the han- 
dle. The box or rack is made of angle iron 
riveted together, the bottom of the rack 
being pieces of flat iron riveted in place, 
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DISK ■ 



SCREW 



WING NUT 



cup bolt w 
THREADED 
INTO WOOD' 



VACUUM 

CUPS " 



light 



Plenty n f tight directed fight where you U'tiflf ri 
u'^ii working on n cur i> passible with the fieri- 
able spotlight urhich con be stuck oft the 

windshield, windows or nny part of the hod y . 
When a flumiiei* at small epochs started to mdiut. 
from a targe one IF? the cornet of a Safety-glass 
u»ndshicld, the cracking was confined to the ±or~ 
ner by scoring a lute in the gloss os at tight 



5PS1NG ■ 

CLOTHESPINS 1 



-fm'f 

." YY v 

blanket 



RUBBER 

Belting 






Gravel and water can be kept from working into 
a tire around u mhhe r votvv stem by cutting V 
nursing -hot tie nipple as above and clipping it 
over the To prevent the body stakes of his 

truck from jumping out t and yet have them easy 
ip one driver notched the lower ends as 

at the right and than tucked ft trips af heavy rub- 
ber belting, on the underside of the truck floor to 
engage the notches when the stakes were insert- 
ed in their sockets 



NOTCH CUT 
IN STAKE 



line 

SCOP^ 1 * 

a *qund 

cracked 

AREA 



worn 

DJSK ' 



SCREW 



WING NUT 



CUP BOLT w 
THREADED 
INTO WOOD' 



VACUUM 

CUPS " 



‘SPOT- 

LIGHT 



When a cloth is laid over it fender to pre- 
vent marring the finish while leaning over 
it to work on the motor* tpring-type 
clothespins dipped over the cloth and 
tender us above will prevent the fabric 
from shifting out of place 
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Handle on Tailboard of Truck 
Serves as Step 




One truck driver who had to climb into 
the rear end of the truck many times when 
unloading, put a handle on the tailboard 
that helped in raising and lowering it. 
Also, when the board was in the down po- 
sition, the handle served as a step. 

Combined Brush and Leaf Wedge 
to Lubricate Car Springs 

You can clean and spread your car 
springs for lubricating them with this 
homemade device. Simply snip off a cou- 
ple rows of bristles from a scrub brush, and 
screw on a 1-in. angle iron, sharpened 
along the projecting edge. Hammer lightly 




against the brush, and even the tightest 
spring leaf will spread sufficiently for the 
insertion of a lubricant. 

— Ormal I. Sprungman, Minneapolis, Minn, 



Adhesive Tape Anchors Boot 
in Auto Casing 

When you are 
obliged to place a 
temporary boot in 
an auto casing, 
especially in mak- 
ing repairs on the 
road where no co- 
rn en ting or vul- 
canizing facilities 
are at hand* you 
can anchor the patch with a couple of 
strips of tape. Bits of the tape will also 
serve to keep moisture out of a nail punc- 
ture until the casing can be repaired prop- 
erly in a garage. 



Hole in Car Instrument Panel 
Holds Your Pipe 

As there is no 
place on a car 
where a driver can 
lay his pipe tem- 
porarily, one mo- 
torist drilled a 
hole through the 
upper part of the 
instrument panel. This provided a safe 
place for inserting the stem of the pipe 
within easy reach of the steering wheel. 

— Everett Hanson, A r gyle, Wis. 



Emergency Repair for Tubing 

When repairing 
copper tubing us- 
ing compression 
fittings and none 
of the brass 
sleeves used on 
this type of fittings 
are available, the 
following method 
will help, Polish 
the end of the tubing with steel wool and 
plug it with a small wooden plug, allowing 
it to project enough so that it may be re- 
moved after repair is complete. Place the 
nut over end of tube and wrap the end 
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with string. Apply soldering flux to the 
space between the wrappings, and dip in 
molten solder. A small ring of solder will 
adhere to the tube, taking the place of the 
brass sleeve necessary in compression fit- 
tings. After dressing off any irregularities 
with a file* the tube may be installed as 
usual. — K. J. Higman, Seattle, Wash. 



Weight Sounds Horn for Testing 

A cloth bag of 
shot is handy to 
depress the horn 
button while test- 
ing the circuit. 
This makes it un- 
necessary to have 
an assistant sound 
the horn, and en- 
ables the mechan- 
ic to make the test without ivaiting for 
someone to be free to help him. A strip of 
cloth sewed to the bag permits it to be 
fastened to the steering wheel with a stick 
as indicated in the drawing. 



Moving Casters H oward Center 
Improves Creeper 

One mechanic took the casters from one 
end of his creeper and placed them in the 
center as shown. To move about, he allows 
his weight to rest on the fore part of the 



HORIZONTAL MOW'-NC K>5ITK>N 




creeper, and while working he rests his 
weight at the other end. In this way the 
creeper does not move about while he is 
working under a car. 



Pressure Stick Holds Inner l ube 
in Tub of Water 




Seeking a handy method of holding in- 
ner tubes under water for testing them, a 
garage mechanic slipped two short pieces 
of hose over the ends of a broomstick. The 
over -all length of the stick and hose com- 
bined was a little greater than the diam- 
eter of the water tub. In use* a tube to be 
tested was submerged in the tub and the 
stick pushed down on it, thus binding the 
projecting ends of the hose against the 
sides of the tub to hold the tube in place. 



Water on Generator Cutout 
Short-Circuits Battery 

A mysterious 
short circuit in the 
electrical circuit 
of a truck was 
found to be caused 
by a drop of water 
that collected be- 
tween the genera- 
tor cutout and the 
small lug to which 
the wire was connected. The “short ' 1 ap- 
peared only during wet weather, and 
would run down the battery overnight. To 
prevent the trouble, the lug was bent oul- 
w T ard to increase the space between it and 
the cutout. — H. B. Linn. Coronado* Calif . 
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'Cowcatchers* on Garage Creeper 
Allow Free Action of Casters 




To keep bolts, nuts and other small ob- 
stacles from hindering the operation of the 
casters on his creeper, one mechanic put 
tin cans over them. These were cut to a 
height to just clear the door when nailed 
in place, and served to brush all small ar- 
ticles out of the way of the casters. 



Clogged Line to Gasoline Gauge 
Cleaned with Wire 

When a hydrostatic gasoline gauge docs 
not register, 1 disconnect the line at the 
gauge end and clean it with a piece of 
piano wire about 8 in, in length. One end 



of this is ground flat like a chisel, and the 
other end is put in a small electric drill. 
With this tool I drill out the corrosion in 
the line, which is usually within a few 
inches of the gauge end. 

— -T. E, Bordner, Willard, Ohio, 



Locating Compression Leaks 

Here is a simple device by which you 
can locate compression leaks. It consists 
of the base of an old spark plug and a tire 
valve assembled as shown. In use, the plug 
is removed from the cylinder suspected of 
losing compression 
and the device is 
screwed into the 
spark-plug hole. 

Then the motor is 
cranked to bring 
the piston to the 
top dead-center 
firing position, 
after which com- 
pressed air is ad- 
mitted throu gh 
the device at a pressure of 100 to 135 lbs. 
Any air leaking past the piston and rings 
will blow out of the crankcase filler tube. 
An intake valve that is not seating prop- 
erly will allow air to escape through the 
carburetor inlet, while air blowing out of 
the muffler indicates a bad exhaust valve. 

— Edward N + Avery, Dunmore, Pa, 
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There* s Both Fun and Profit 
in Outdoor Living Room 



J^GTHING will contribute more to the 
value and enjoyment of your home 
than outside furnishings. And it is sur- 
prisingly easy to make your yard so attrac- 
tive that it will arouse the envy of all your 
friends and neighbors. You can do it your- 
self“Ln your spare time. This little book- 
let, "How to Build Your Own Garden 
Woodwork and Furniture/' will give you 
fully illustrated plans and simple details 
for trelliswork, beautiful pergolas and sev- 
eral types of easy-to-make pieces of fur- 
niture. Just a few shrubs and a little 
“fix in ” will not only add to the value of 
your property, but will provide enjoyment 
for your friends and family. Just send 25 
cents for this booklet to Popular Mechanics 
Press, 200 East Ontario Street, Chicago 
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Lent mount 
exte n d ed— ■+ etady 
for ptcturei 



KODAK DUEX-*5^ 

Takes 16 album-size pictures (I s /* x 2V4 inches) at 
one loading, on Kodak Film No. 620 
Spiral-threaded lens tube makes it compact as a 
folding camera 



Keeping in mind the price * * * 
$5-75 with neck cord * , . consider 
the features . , A/hum-size pictures 
1^ x 2 l i inches — 16 of them at a 
clip. And note particularly, that 
through modern photofinishing 
methods, the Kodak Ducx leads 
to standard enlarged prints about 
2^x 3 n inches. Spiral-threaded lens 
tube provides compactness of a 
folding camera. See illustration 
above. Doyfcdef Zens — fixed focus. 
T 3 mm,; carefully ground and pol- 
ished. Improved rtew-destgn shutter 
operates with unusual smooih- 
ness, precision, uniformity* 



See the Kodak Dues, and get 
the rest of the story, in a demon- 
stration at your dealer's. You'll 
# 

find this handsome little instru- 
ment a major star in the low- 
priced miniature field ... Eastman 
Kodak Co*, Rochester, N, Y. 



, KODAK S NEW COLOR SHOW— AGAIN THE 
MPT or THE NEW YORK WORLD’S FAIR 

.Millions of people have marveled 
t /ft at the beauty and drama of Koda- 
chrome full- color pictures pro- 
jected on a IH^-foot screen, longest an 
the world . . . Also at the Kodak building 
—expert adtice on pj enure taking at the 
Fair. Don't torger your Kodak. 



ONLY EASTMAN MAKES THE KODAK 
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Dress Rehearsals for Danger Aloft 

(Continued: from pftfifc 219 ) 



cidecL The pilot’s flight plan* made out be- 
fore the flight, was checked to learn where 
he expected to be by now* The earlier 
position reports received from the plane 
were checked against the flight plan to 
confirm it. Changes in the wind since the 
last position report were used to help de- 
termine exactly where the plane had to be* 
Fuel gallonage remaining in the plane 
was determined by computing consump- 
tion and time, to learn the plane’s cruising 
radius that remained. The picture was 
completed by studying the map of the 



to the automatic pilot so that the plane will 
steer itself along the airway as well as fly 
itself without help. 

One of the latest projects in instrument 
flying is the suggestion that a television 
receiver coupled to a special photoelectric 
cell can be made to penetrate clouds and 
fog. The result would be that a pilot, fly- 
ing blind, could watch the ground below 
and in front of him by glancing at the tele- 
vision screen, Progress has already been 
made in developing a photoelectric cell 
that is sensitive to infrared rays, which 
pass through fog easily. 

Thu more efficiently an airplane is flown 
the safer it is. Fuel* passengers and cargo 
must he balanced scientifically to preserve 
the plane's normal center of gravity. 
Throttle settings and revolutions per min- 
ute must be regulated to the most efficient 
engine performance* considering load and 
altitude* Any of half a dozen factors, 
wrongly estimated, is apt to increase fuel 
consumption and thus reduce the time an 
airplane can remain aloft. In the past pi- 
lots and dispatchers have spent hours over 
calculations, but now mechanical brains do 
this thinking for them. 

One instrument* called the Librascope 
balance computer* is a sort of eieetrical 
slide rule that shows the total weight of 
present weather. That showed the flight the airplane’s load and its center of gravity 
superintendent thu route that would take after the dials marked "cargo/' “passen- 
the plane to clear weather, and this inf or- gets” and “fuel” have been turned to the 
mat ion was prepared so that it could be proper settings. If the center of balance is 
broadcast to the plane, r wrong* fuel and cargo dials may be recast 

The campaign for perfect safety in the . for different loading arrangements until 
air has resulted in many improvements tg^ the right balance is achieved, 
airplane instruments* The latest to ap- - A power computer that works on the 
pear on the instrument board is the radio same principle tells the horsepower, fuel 
height indicator, a device that shows thtf i Consumption and effective pressures for a 
plane's true altitude above the ground in- given set of operating conditions, A flight 
stead of measuring its height above sea y computor solves fourteen problems con- 
level. A different adaptation of the same coming optimum engine settings after its 
principle may be worked out to indicate^ dials are adjusted to the weight of the air- 
the presence of mountains ahead or to one ' plane, altitude, wind velocity, and other 
side of the plane* \flight conditions. The inventor of these in- 

Radio is the pilot’s best friend and today ktruments* Lewis W. Imm. of Glendale, 




At r line weather room where reports are gathered and 
airway weather tor next few hours is forecast 



it is being put to more and more uses. The 
radio direction finder has been trained to 
keep its needle pointed toward the ground 
station to which it is tuned* no matter in 
what direction the airplane is turned. The 
next step is to couple the direction finder, 
tuned to the airway radio-beam frequency* 



Calif., is perfecting tw r o other computers, 
one to forecast local weather after meteor- 
ological reports are fed into it; the other 
will automatically predict speed, rate of 
climb* and other characteristics of a pro- 
posed design of airplane when the machine 
is supplied with engineering data. 
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Camera 



tORSAIft I 



Check These " Mistake - Proof H Features! 

A, No More Double Exposures! 
AUTOMATIC FILM TRANSPORT 

B. NoForgeUingToExtendLens 1 RETRACT* 
ABLE LENS MOUNT LOCKS SHUTTER 

C* EXCLU $ I V E " RLM t N D ER" I ndicates Type 
Of Film And Number Of Exposures! 
D< Correct Exposure^No Guess irtg ! 



$16 Z* 

with 50 m m. UN I VAR f 4.5 tens 



Here's die sense fi one! new com* 
era everybody's tolking obout. 
Its '"mi stake- pm of” features 
eliminate wasted film — poor 
picture results. Uses economical 
double* frame 35mm, Uni veX 



BUILT-IN EXPOSURE METER 
E- Velvet-Smooth Focusing! 

PRECISION FOCUSING MOUNT 
F. Bad Light Can*t Stop You* 

BUILT-IN FLASH SYNCHRONIZER 

Slx ShnUfi - BuIb-^OOth ' l ODtli ■ 

3 < 5 ili -2 5 ib * Five Diaphragm Op*ningt-/ 4 .S 
to /"16 * Picture Stic Standard )Smoi, Double 
FrtBK * 10 and 20 Expeiurtt to the Roll, 




film, ns well os ony moke bulk 
film. Accessory film cartridge 
for dnylrghl' loading available. 



FREE! Write for booklet describ- 
ing New Corsair 1 . Dept. A - 4 , 
Universal Camera Carp., N. Y. C. 



CORSAIR 



515,95 



MICROMETERS 

Six piece act. In velvet lined team ft wn, 

.Special price, untjf S I Lj.'jl. 

rrrcLfilci-n rtlflrhlnrrt lii Gilt- IhQUSMrvdtllF. wp to 
4” r>Li(j;ii1r nrnl 1J:I i, lr Ir-sIrU" rntsnuK- 
mPTilJ:. Gtwnnitrfd imirate, c**y to rfB't 
/ml SsliPFfi-r’iSoti puH rantL-LHJ nr 

nn>|M>v liliHt. 

Thi» ia your opporUmfly t* get our- ax n 
tDri^ 13 r. tv a In I'rjco 3f you uct no^ . 

_ _ , _ iirs-naltl on rvcFipi n-f rumlttaXict;. On 

FOLDER 5-O.D. -sip pmctiljt, *.enrl deposit at 5S.1.JU. 

MICRO PRODUCTS, 529 E. Jefferson Ave., Detroit, Mich. 





BUILD YOUR 



SAVE 
MONEY 

OWN FAN 



Aluminum 

Propellers 

Shipped 

Gullet I 



TttltEE-ftLADti 
for hi U.P. Mfllar 

Size Shaft Price | 

W tr.iHM 
‘H f * 4.50 

ia " '% ,r s.nnl 



TWO- BLADE 
for l/« II, P. Mcfer 
Size Shaft Price 

12 " %** j!i. fcj 

HI J ' H" li.M 

JO 3 JW 



M I C H A F L ELECTRIC COMPANY, Pep t. P. t F*rt Wurth, Tams 



WANT & new business 
praft-BSiun of your own. 
with ail the trade you curi 
flitnnrj to? Thi?n become 
si foot coirtcrlonlst. and 
in ci few weckii oum big itieomc in service fees, — Tint medical 
nor chiropody — easy tcnrtd for homo Triaiuiny, no further Capital 
needed, no Goods to buy, nn agency. Kstabliahed 1S&4. Address 

S tephen son. La bora tory, i Back Bay . Boston, Mass, 



DO YOU 



/> 

■ti 






World'* larataltn 9 mi- 
ld rfurer of Model Airplane*, 
Ships and Railroad*. Send 5c 
postage for iOD-page, pro- 
fusely illustrated catalog. 
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MODEL BUILDERS— ATTENTION ! 

Champion ha* designed 3 
spark plugs for model gas 
engines ■which give the same 
dependable performance as rhe 
regular spark plugs. SiUmcnt 
sealed. SiMimnnire Insulator. 
Alloy needlepoint electrodes 
for easy starting. One piece con- 
scrocdon. 

CHAMPION 

SPARK PLUG CO. 

&00 Upton Ave. 
Toledo 1 Ohio 




Blue Print 27 '" x 36" shows 
how to find length of any rafter, fine! any 
angle in degrees, frame any polygon 3 to 
16 sides, read board foot and brace tallies, 
octagon scale, rafter tables and many 
other uses. Can he scaled down for model 
work as well as full scale framing. 



Smirl ftfle in nt>EH for OrtxJ chart nr fl.Dd for three 
— Wo stamps— /Vint n-rtrtu' 4i?(f arfdrriis pfaittfy. 



MASON >»« PARRISH 

FniGn«*rl 
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For WORMING Your Puppy or Dog 
Without Danger of TOXIC POISONING! 

Thanka to the NEW Glover’a Imperial Capsules, 
the danger of toxic poisoning and violent after- 
effects front worming your pet it at last removed. 
T3u& Wm never before possible in a worm medi- 
cine I They not only safely expel Round Worms 
(.AftCdrids) and Hook Worms, but also Whip Worms 
— all THSEEI Think of the ECONO MY— only 251 i 




FREE DOG BOOK— Write Glover's. 
Dept. is. 4ftMth Awe., New York. 



^GLOVERS 

CAPSULES 





for this DOUBlf 8 



Rtady Now 



c 



CL 



and TRAILER BUILDERS MANUAL-25 cents 



jiil Illustrated EucfcrMl wiUi lilfat sitii 

flUE0+'it|om fur TmiLfT lluHdf-rs, tfcb'Ert, amt 
Fnatcesi iml most earn pi l 1 ti' Una of 
Ttnlkr Pitir, Supplies sad Ivquiprnertt it 
AuterbVa Lnm csl Prices. Ilu3h il '■ l ( Lel t . S 
far [tils hook toddy. ISatlsfiiLlon pg^raulee-Ll! 

TRAILER SUPPLY CO.. BOX 411 - 0 . WO USA ll. WI 5 



Liglil 



nl iLilcini^ij, c *,i _ 

ts? - 3 B»*w.,7e“ v , ; *' 

IT9W HrjLOFlDhit 

J.EHICACO.fU 



/W— ■ a. - —a 5^1 

I PrejidBt * . - *B9® — , 

Camera Co. 



RE STRING RACKETS AT HOME 




EARN MONEY • 

WONDER VISE 



W, A. BICKEL & CO. 

137 N+ M-tHufi, Dept. A-ftU. Oak Pack. ill. 



aces 



Xcw streamline hpninnar Yew ten,' 
lures! 130 Styles nruj Size.n, Cun I 

Wood ConiNnation Oas- 

f’cal-WiMd Hunpes ; Elrclrlc Hjmgim; Oil 
Hanjfea-; Oil llsaters ; ( "oal -Wood Heal 
ei*; Fumatea. 3(1 lidy* Trial, 23 hour 
sljLpnienis l.nilO.aOO #it tolled t'aui-fi 
Slaves L5 S >i;-ai 1 1 . tip la IS irrtmtli? la [wj- 



A Kalamazaa 

Dircc t to You" 



KALAMAZOO STOVE & 
FURNACE CO,, rvillii, 

391 ftotlttster A*emie 

KaTamazGO Mienfgan 



Trappers of Lightning 

t Con ti n u e cf from _p a jjo 2 5 G ) 

records have been obtained from the light- 
ning thus trapped.” 

The lightning hunters staked out one 
trap on a fifty-foot steel mast on top of the 
535-foot Cathedral of Learning in Pitts- 
burgh, then patiently awaited their prey. 
They didn't wait long. In mid- July a ter- 
rific bolt of lightning scored a direct hit 
and was ‘’caught" in the trap. Lasting ap- 
proximately one-sixtieth of a second and 
with, a maximum crest of 21,001} amperes, 
the bolt was conducted through a new 
auto-valve lightning arrester no larger 
than a quart fruit jar. At its peak, the flow 
of power was equivalent to the current 
drawn by some 40 t 000 light bulbs. 

The lightning trappers were elated. Not 
only had they discovered a method of in- 
specting natural lightning at close quarters 
but they had also developed an arrester 
which would permit them to do so safely 
and which could safeguard power lines 
and other objects exposed to lightning. 
Throughout the country other lightning 
traps added to scientific knowledge. 

Investigators have discovered that the 
average natural lightning stroke consists 
of a core about the size of a mans finger 
which, upon the completion of the initial 
discharge to the ground from the cloud, 
explodes in a column of sponge-like fire 
about four inches in diameter. This ex- 
plosion causes thunder. They learned that 
lightning consists of two essentially dis- 
tinct parts. First, a leader stroke traveling 
under tremendous voltages, often as high 
as 20*000,000, This leader stroke breaks 
down the air insulation between cloud and 
earth and establishes a lightning path. 

When the leader stroke hits the ground 
it causes a heavy surge of high current to 
flash through the path, thus producing the 
lightning channel. The leader travels 
about 1.1,000 as fast as light, but the cur- 
rent discharge races along the path at 
about one-fifth the speed of light or more 
than 37*000 miles a second. The lightning 
surges, which are the electric charges in- 
troduced into a power line by a stroke, are 
equivalent to electric bullets which rip 
through anything in their path. 

The scientists now conclude that the first 
rush of heavy current through the channel 
of a natural lightning stroke might be 
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compared with the heavy stream of water 
that spurts from a sponge as it is squeezed 
quickly. But just as a continued squeez- 
ing of the sponge produces a small hut 
steadier stream of water, so a steady seep- 
age of charges from the cloud into the 
main lightning channel sets up a lower 
current but long or “duration discharge 
which carries fiery destruction. 



In a laboratory at the Westinghouse 
transformer works in Sharon, Pa., the 1 
lightning investigators built a three-story 
stairway of thirty -six banks of condensers/ 
each charged with 100,000 volts of direct 
current with a combined output of 3,600, - 
000 volts, comparable to the high applied 1 
voltage rise of a lightning stroke after it - 
has struck a power line or a tree. 

Another shorter stairway was built to 
carry eight banks of eight condensers, 
each condenser representing so many cubic 
feet of a thunder cloud, and acting together 
to produce 150,000 amperes of current for 
a period as great as 200 millionths of a 
second. 



Key to this apparatus is a liny microsec- 
ond switch invented by Mr. BellaschL It 
can act in a millionth of a second and it 
stands just so much electrical pressure or 
voltage; when the pressure reaches a crit- 
ical point, the plug melts, setting free the 
high current. It synchronizes the two 
stairways of power and releases their com- 
bined output of pressure and current in 
proper sequence as a genuine reproduction 
of real lightning, duplicating every one of 
its physical effects from the crash of thun- 
der to the shattering of poles and steel- 
covered electrical apparatus. 

Today it is no longer necessary to install 
a lightning arrester or distribution trans- 
former, for example, and “hope” it will 
stand up if struck bv lightning. Instead, as 
each piece of equipment is completed, 
Westinghouse engineers take it into the 
laboratory and bombard it with a bolt of 
lightning so like nature’s that if it emerges 
unscathed, the possibilities arc ninety-nine 
to one that it will protect life and property 
when exposed to actual thunderstorms. 



Of you will send stamped, .self -addressed 
envelope to our Bureau of Information, 
you will be given the name and address 
of the manufacturer of or dealer in any 
article described in this magazine. 




...TOMORROW'S NECESSITY 
...TODAY'S BIGGEST THRILL! 



VOUCH the throttle to go... touch the brake to stopJ 

That's Fluid-Driung. „ . today's biggest motoring 
thrill . . . tomorrow’s necessity. 

For people will never go hack to shifting gears 
, ..once they’ve tried Fluid -Driving. 

** See your Chrysler dealer and enjoy motoring’s 
biggest thrill. 

/ WHY SHIFT GEARS? 

* 

AS SIMPLE AS THIS 

Air from the running fan 
will set the idle fan I n 
motion, as a brenc turns 
i windmill. That's the 
principle of Fluid JP 'rive. 





ONLY TWO MOVING PARTS 

O n c fa n-fi ke w h eel dr i ves 
the other bv directing a 
current of nil against ir+ 
fast or slow as ro vetoed 
hy engine speed. 

miracle happens here 

Driving wheel fasientd 
to engine, driven wheel 
to irans mission system. 
Power transmitted 
throujdi oil Cushion 




3 e TPlot&'itt' 

BUY CHRYSLER ! 

★Tune in Major Howes, CBS,Thurs r . 9 io 10F.M,, E.D, S.T, 
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anYou Equal ^ D 7 C 
rhis Home for U/ J 



Shipped 
Direct 
from Our 
Mill 



(Jave 30 Lio mu to \\ 

on your 7 lew Home.. 

JJriti't pay several hundnpri rtnllnrH mnre "han necessary 
when yiwi bullil a home! Buy il iLLrert from imr mill at 
lour low tarlory [> trice. We shli> you the materials — | 
I Lumlier eul-io-tll. ready to crevt. Pulul, alara. hUPlw&rq, 
nftlB, etc., all iTHM'iitcri In ihe price — no CKlrn chareo*. 
We pay ihe TreLKtLt. PL an* turnlsUfKl — also complete build- 
in? Inatruetloias. No wOnJcf our costomFra write Irt that | 
wf flaverl them -tiT'. Co 40'"/. CO fiEjjflfBtl with blilliltrs’ 
yrScea. littsy terms— raunthly payments. 



-i Handsome Big 
CATALOGUE 



FREE 



Hctures wnrulerrnl hninee In rotors :Lt m<m- 
ey-flai-Lim prices. limUtrut U) suit everyone 
Write fw tffmr mtalOiFt? !0<tfiU 

LEWIS MANUFACTURING CO. 

Drpt 170 $ B,iy City, Michigan 



on 



Wood 

WOrkfifSI »•« #* f*T HaroJ 

* V m Hu- L I 1 -dO catalojtf 

]y | Latent. UP-TO-DATE IDEAS fur .■ n i 



and atnafenrii SPECIAL BAntJAirrS ir, 
rare woflis, to nc h i «■ ;i nd nJ'f ti.-Mii nf 

trot p-istmJ! Send only 10 e 

CRAFTSMAN'S WOOD SFHVfCf CO. 
JJ39 S, MjirY$tr»Vt OkV, 13JC CHIC* 



PUSH SUTTON CONTROLLED GAS TANK LOCK 



KLECTIt 1C— OPERATE 9 FROM • ■ -■ 1 1 Suld aft *t* nOard -u t j, 

Ihe NEW GRAHAM Car. - i'i d.'-iilu. In JsrH’4', 

' r 'i [>r.-,]r1haiLi.-frs, ii i here is tno fanM-fll m-et]ll L e 

Llit 1 1 *! p.i mi . vx ■ ■ ■ ■ - i ftv fur free l Li »■ i jiin 

SNAP- DA GAS CAP CO- Of r-1 . I. A5HLAND KV 



URN YOUR NAME ON 



WITH THE m H 

ARKOORAF 

PHOTECT Y OU It TOOLS F RDM THEFT 

WrrLp wi: lh ■iru'it^ it* iiftffii r*r U npn • ji ■.■.* 

!■- *-r ‘ ‘I- ,'vri far.rFt B hc| in-LrhTl.F frti. Of 4 bV 

raf=i] r I .k * ■rilini r..?l L'- HT with TOTI ‘it l •: : I. . 

CompilBto Outfit 5 3 - 50 — mMltf t->ihin 

1,1 1 Tin 1 1 , Jf ii.mitHUl iii'EuLa.^ [rc*. Writ* tHrttjy. 

w mn Evil 

iffr— 



KOCHAF PEM CO., 3S2T5.C. $f*tH SL, Mini, Ci'l, 



AJ l J , s-M 



BRUSH PLATING OUTFITS 

» for eut< 3 part* L refld c to*t, faucet J, blCyd^I. ^ 
w No tanks TiBCBiiary. Fcca particulapL " 

GUNWETAL CO- AVE. IW T DECATUR, IM.IMQIS 

Stop^Itch 2E 

For quick relief from itching of insect bites, heat rah. athlete's 
fool, hives, eciemaand other externally caused skin troubles, 
uso world-famous, cooling, antiseptic, liquid D.tXD. Fn^crip- 
lion. CrfinselesB. sta inletis, Sw'H-dhes imt.iSion and quickly stops 
the most intense itching, 3fc tri:il buttle proves it. or money 

back. Ask your drueeist today for d« d„ d. prescription. 



Seeking Power for Space Rockets 

(Continued from jpsge 21 3 J 

climbing speed of 700 miles per hour, far 
greater them the fastest airplane. Since 
that time, Goddard has continued his ex^ 
periments in perfecting rocket design. Re- 
cently he incorporated a gyroscope to sta- 
bilize his rockets during flight. 

However, the old problem of a stiffi- 
ekntly powerful fuel and a sufficiently 
durable firing chamber still remained. Cer- 
tain experiments seem to favor the use of 
powder explosives, but in general, liquid 
fuel 3 seem to offer the best prospects. A 
combination of liquid oxygen and gasoline 
has proved very efficient. 

Rockets powered by such fuels have 
been used by the American and German 
rocket societies. A British society has 
made speculative plans for space travel 
should the day ever arrive when fuel and 
construction problems are licked. This so- 
ciety has designed space suits, and has 
even made tentative arrangements to se- 
cure human beings who would be willing 
to take the terrific gamble should the con- 
quest of space ever be technically possible. 
These problems of fuel and combustion 
chamber the California Tech, scientists 
have set out to study — and they have made 
such advancement that they talk of a 
sounding rocket which might reach a 
height of half a million feet. 

The first problem faced was to design a 
highly accurate testing machine. Such a 
device must be able to register thrust, tem- 
perature, pressure of gases, amount of fuel 
used, and the efficiency of the combustion. 

For experimental purposes gaseous com- 
bustibles are used instead of liquid. The 
propellant now being experimented with 
is a mixture of ethylene and oxygen. These 
gases are kept under pressures of 1,200 and 
2.000 pounds to the square inch. Operators 
control the flow of gas by means of valves* 
The gauges which record the performance 
of the rocket motor are photographed to 
give a permanent record. 

The rocket motor is a single steel cylin- 
der about eighteen inches long and six in 
diameter. It is lined with carbon to guard 
against the terrific heat when the motor is 
operated. A temperature of 5*000 degrees 
Fahrenheit is sometimes reached — almost 
half Lhat of the sun’s corona. 

Rocket motor, tanks of ethylene and 
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oxygen f and connecting tubes are mounted 
on a torsion balance so delicate that it will 
register forces of only one- tenth of an 
ounce* When the motor is fired, motor, 
lines, and braces move as a single unit. 
The thrust is then registered by a dial on 
the control panel* 

Because of the terrifically explosive 
character of all fuels used, the control pan- 
el and operator are protected from the fir- 
ing chamber by sandbags. Once a nozzle 
blew out during a test, and the resulting 
roar was heard for blocks. 

Nozzles for the rocket motor arc made 
from such substances as pure carbon, 
stainless steel, and copper alloys. Experi- 
ments have shown that few substances will 
stand the extreme heat and pressure of the 
exhaust gases* Velocities of 6.000 feet per 
second, or better than 3,600 miles per hour, 
have been recorded. Often after one min- 
ute in the firing chamber, a nozzle, which 
a moment before was a beautifully ma- 
chined piece of metal, w ill he charred, dis- 
torted, and blacked, looking as if it had 
been subjected to the eternal fires. 

Rocket scientists have calculated that a 
velocity of seven miles per second, or ap- 
proximately 25,000 miles per hour, would 
be necessary for a rocket to escape the 
earth's gravity. They further believe that 

6.000 tons of fuel would be necessary to 
carry ten tons of pay load. Tim California 
men do not speculate on space travel* 
However, they do say that their experi- 
ments indicate that with a “step 13 rocket 
(one having three motors, two of which 
would be released during flight), a velocity 
of 11,000 feet per second might be reached* 
This would carry the rocket to a height of 

500.000 feet, five times the record height 
for a sounding balloon* Physical informa- 
tion gathered by such a rocket would be 
of incalculable value* 

Meanwhile, the motor behind the sand- 
bags hisses and thrusts and the needles on 
the dials continue to write their record of 
vital facts. And another significant step is 
being taken in man’s struggle to conquer 
space* 



Clf you will send stamped, self-addressed 
envelope to our Bureau of Information* 
you will be given the name and address 
of the manufacturer of or dealer in any 
article described in this magazine* 




It\ a well-known fact that 5a Hi- Flush 
is found in most bathrooms for 
clearing toilet bowls* More and tnurc 
ear owners are saving money, saving 
pnwer, saving repair bills by cleaning 
out radiators regularly with this same 
Sunl-Flush, It’s harmless. Cannot in- 
jure motor or fittings. It cleans out 
rust* sludge and scale* It costs 10c 
(25c for the largest truck or tractor). 

Do the job yourself ((TiYerfion* ok 
thf rn it ) * or ask your service station 
to do It for you. Insist on Sani-FEush* 
.Sold by grocery, drug, hardware, and 
A-and-IOc stores* IQe and 25c sbes, The 
Hygienic Products Co,, Canton, Ohio* 








find Universal 
Tractor 

Vtu plow , cultivate, ristjrt. ti*ol. ilo 

belt work, far 33 c a day. &aff*. 

trouble -f«‘B loti* ]Jfe. New ptaiB Ilf I, new 
reverse. Ilutirirris und. Save by buying 
tram maker. Tviu weeha trial* CftEtl 
ch-IhIoK. Write ted**. 

PIONEER MFCS, COMPANY 

D*{rt, V-flO AlHl, Wilt 



GERSTNER Tool Chests 

Al’wnyo please particular men* Frcn rainlftf for 
niUCt) UjJ S-L.-- LlJllt i uu I EIUI k'.’J*. 

TOOL CHEATS 

D&ytan r Qhlfr^ 
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Miracle Men of the Corn Belt 

j Continued from pa ge- 229 i 

snapped them off. Thus, the tassels re- pollinated and selected each year in order 
maining could shed their pollen on the£*v to maintain their purity, 
silks of the ears in the other two rows. The To improve the inbred strains, com sci- 
summer proved a scorcher. The sun began v, entists have gone to Mexico and South 
to fire the stalks in the regular fields and^; America for new breeding materials. Al- 
not long afterwards the plants in the tesf-y though these foreign corns do not measure 
patch began to droop, Piaster would not ^ up to ours they do have greater vigor and 
baby them; he was striving to develop a * disease resistance. Transferring of desir- 
breed of corn that could '"take itT no mat** qualities from one inbred line to an- 
ter what the weather, - & other was a problem until it was found this 

His regular corn at harvest time was lit-W could be done by taking a hybrid, back- 
tle more than withered husks but the hy- * crossing once or twice to the desired par- 
brid stalks were straight as fence posts 1 ' -^ent, then inbreeding for six to eight years, 
with ears filled with deep, even rows of”* To speed up research, th^DeKalb Agri- 



yellow kernels. He had made a good start, 
but still wasn’t satisfied. He decided to se- 
cure some of the government’s pure in- 
breds to cross with his own. That meant 
more years of testing — and sacrifice. He 
wasn’t a research worker of a richly en- 
dowed foundation; he was just a seed 
grower of limited means, staking every- 
thing on an idea. He was hard pressed for 
money and his farm was beginning to look 
run -over- at -the -heels. He knew he was 
taking a long chance but he didts*t weaken 
on his experimental program. For a time, 
success was elusive. Then one spring he 
produced the finest crop of corn ever seen 
in his county. His troubles were at an end 
and at present he directs a mi II ion -dollar 
hybrid seed organization. 

Several kinds of hybrids are possible, 
depending on the number of inbred lines 
involved. The simplest is the crossing of 
two inbred lines, but most commercial 
hybrids are double crosses, produced by 
crossing two single crosses. Commercial 
seed production is effected by planting al- 
ternate blocks of two parents or inbreds m 
a field isolated from other corn and re- 
moving tassels from all of one kind by 
special machinery before the pollen 1ms 
been shed. The seed picked from these do- 
fasscled rows is hybrid seed. 

James H> Holbert, who has bred and 
produced more commercial hybrid strains 
than any other man, says nature doesn’t 
like to be regimented, and without con- 
stant attention, undesirable variations and 
mutations, as well as the occasional out- 
cross, which are more or less “freaks/' can 
soon multiply to quantities that greatly 
reduce their value for hybrid combina- 
tions, The foundation seed lines are hand- 



cultural Association and Funk, two of the 
larger hybrid seed groups, carry on breed- 
ing work in Florida in the winter months 
as well as in the Com Belt during the reg- 
ular growing season. Likewise, Pioneer 
company since 1$34 has had as its winter 
base the growing fields of Argentina. 

Inasmuch as ninety per cent of our an- 
nual crop of three billion bushels of corn 
is used for feed on the farms where it ? s 
grown, the work being done to develop a 
hybrid for this use is significant. No corn 
has a complete protein content, so supple- 
mentary proteins such as tankage, cotton 
seed, or linseed meal arc also fed to live- 
stock to obtain a balanced ration. By 
breeding, the seed, men believe they will 
be able to control the composition of the 
corn, even breed more protein or oil into 
it to give a higher feeding value. 

The rise of hybrid corn— 23,000,000 acres 
were planted last year — has spurred ex- 
periments in planting and cultivating 
methods, the most important being the 
drilling of twenty -inch rows, the hills only 
eighteen inches apart with a single kernel 
of corn planted four inches deep In each 
hill. This system, a departure from the or- 
dinary check -row method, wherein the 
hills are thirty -six inches apart in each 
direction, was tested last year by Pfister 
and a farm- machinery company, and is 
said to permit planting more kernels per 
acre, and gives each stalk more room to 
produce pci feet ears. There is no standard 
row cultivation, as commonly practiced. 
The early and frequent use of wide tools 
in the seed -bod preparation, Pfister ex- 
plains, insures freedom from weeds and 
makes their control easier in later weeks, 

(Continued tu ] 22A S 
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The new triumph in the fine-camera field! 



Agfa Speedex . . . * 27,50 
Takes 12 pictures IH x 2 * 

P RODUCING the Agfa Speedex for only 
$27.50 is a new triumph for American 
manufacturing ingenuity and skill. 

For in this modern example of compact 
camera efficiency, you get all these fine- 
camera features: 

1 * An f 4.5 anastigmat lens, fully corrected. 

2. A precision shutter, with speeds of Vt 
to 1/250 seconds. Time and Bulb. 

3, Focusing ability, 3Vi feet to infinity, 
with focusing ring in lens mount, 

4. Clear, optical, eye-level view finder. 

5, Pre-set shutter, with convenient button 
release built into camera body. 

In addition, the Speedex has a new type of 
self-erecting platform. A finger-touch brings 
the leu a and shutter assembly into rigid, pic- 
ture-taking position with smooth precision, 




At this price, there's no further need to wait 
for the fine camera your increased ability de- 
mands. See the Speedex— and other Agfa 
Cameras From $2.10— at your dealer’s today. 

Agfa Anno, Binghamton, New York. Made In 
U. S, A. 

AGFA CAMERAS 




/ 'mw were sold tX tS.50. Over lS.tKK 

/ my-stAd fast year. Ntinv la your chance (a 
l uy the JVeu? Impmtd kit for (4.95, 
/ '■^JT Absolutely complete with coil, plus, 
-a?***' -j <r etc. Only a screwd river needed. For boate, 
J planes. midstet cars. etc. All parts euuranlocil. 
feud unly il. — Ejprcw Coil*ei for tali- 
a re taw i! liiljf. ‘Tcjiii 6c fw nor tO-pa$t caiaiop, 

WAITED I FACTOWT ASSEMBLED — RE*PT TO BUN Sfi.QS j 

CNQ MOTORS, 4QB East 21 St., New Yor*. N. Y, 



Te sts Everyth S ng E lectr leal 
\ From tOO to 550 Volts appliances 

a real necessity for eleeirf- 

fjt clans anti tiome bcfaiisT- it hiw? 

lftfll uMS. Equipped With n 
/ Nccn light which tells Irmtairtly 
where i rouble Ut» In cteulrk 
circuit, fURCs, ruL-uLUS,. molars, 
radios*, all feltuls or electric up- 
ttlisint<M r tie. Trllii A. C. from 
I i>. C. Fur superior to ordinary 
V clumsy tffll huit>, Fount [tin pnn 
ft Siw with Clip for carry ln*t In 

\\ Vfflt £s£>cJ.et, Llfetiane Kuarantjpje. 

V PATENTED 

L. S. BRACH MFC. CORP. 

_ 55 Dfdiirivn 5 t+, Newark, N. 1 , 



MOTORS 



EASY PROFITS IN PAINT SPRAYING 

Pa I tit wlLIi, rcillu k». scrccnl, rurciiiur*. raitifl- 
tunt, nui on I n. cry fn flc^p. ^[UtS ti El P. lUOfcOF 
1 lt> Volt SO Cv^te' AC, complete weth Qyn, 

IS ft. tuaAir. wi u i|LitLS on tv -4 4 (.Iik*. Chrr|f- niiy- 

whrro. Ftu.f.y r.ltAH AVTrrn. < >mplcu‘ wkili 
m«Dpr nn.lv 131.15, nr only *25.00 Lean motor, 
f. O. In, ChEi'ftifO. (It LR-piKilt, Ralanct' COO. *r 
S3 -:f; Vocnt pfai.kh. cinciJiarFRr--K, 

CtL, frtarteJ riiiihiinr cnt'Cis-y Jymvs VVROO t™ 
Ideal Automatic Pump Co. t*— tor 
Dept. PM-I, SOI Washington Blvd.* Chicago, lllifioii 



1 l i 12 ) tflll I nut*. fi)inp|ft« tin. 

-rf — | i— — | r— ) I | i 1 derv*rrlaep «]uipm®nt, 14) ijurty 

T-H I 1 msldtcra, f5) wplfr*- Al>e h- 

!■ I ~ I fMperatnr^, Mcitoi, LJuhtliui <1^- 

/ I f 1 t«rw. flvr-rythlng- yonj neosl in 

J ^ I / I UtEhVFt onaSIKy. Ijirgpsl tfatk'r 

— •*' \ -I JUi I | w! lament sO^k In ir. S. 

I f 1m\ f i_ I r Jpr '•■, Immi-d I n.t e del i Vf-fV . Itjiv pric- 

\mmj v J T1 J r~iaiwr*l J p?-, Jir-nO 1 0>- rHJin far -Uh 

w W ^SS/r psKc 111, wtjiicMf- 

Marvol Trailer Parts Cu. . IWQ Cclcstine Avt„ Dtlroit, MFeh 



MONEY-MAKING PROJECTS. Tol- 

or- glased concrete pottery, garden W- ■ v _. ^ 

noveitieB, ata I uary t ffitt vrare, cemetery f *' 

products, gravestonea, Ules, avails, tj 

rl oor^, etc. Basement waterproofing. ^3?i 

Kew, patented method makes concrete 

pottery without molds, cores or costly 

tools. Use only sand, cement, cheap A*pF\ 

material.?. No experience needed. Get 

the facta about these new money- t 

m a king; projects NOW, Send Jp^f |*\ 

g ' Sc stamp TODAY for booklet, £Cl T1 

colorplate, details. — — “Vi* 

\ NATIONAL POTTERIES COMPANY 

Dept. 6, IS W. 26th St. Minneapolis, Minn 



puts this OTTAWA to weifkfor y<*“. 

. MAhL MONET: WwH U jnlwM*. 

’“ L ~ i 1 1 mr-rf lli ,ci 10 ism, fi®- 

nmlffd . faJ.1i UrM«— *nvi* llralji UjB 
■V 5-tiv eDifins (-’T -uUivr Wurli. Writ* 

Si t T A OTTAWA rtfC, CO. 

3427 Wood St., ottaw*. K*ai. 



Big Money lor Workers 

In Home or Shop 



MARVEL-OUS" TRAILER PARTS 
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LATHES • DRILL PRESSES 
ARBOR PRESSES • SHAPERS 



GET NEXT TO THIS NEW 



(Ma*~ LATHE 
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cl U-H rvittplri (• Inn men or uo tnny n.'Pl'»* 
tiMr.rlj yrn:T i H. -n 1 -it. Hfilil f.j-l- new 712 !L, 
Lsl'*IT f-lnn-vjiii: ether Alln« 

jcrrtwirTjtliilJf Ini:;'. 

. 1 1 "rii sm 



ATLAS PRESS CO 
£41 N, Pitchier St. 
Kalamazoo-, with* 
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POWELL 

“SETS THE FACE” 

IDO miles per gal. 35 mi Fes per 
J»/a H.F. 4-tyte r»3ine. 

C r- 1 'i I hi- I'rti t i Cr clutch- Nall -Cl i ert Lif' r 
-trannmi-sa-ion. Foal brake, Toot 
throttle. Wtldt4 »ri«v steel, 
ihodmibicn-biiifl Train*. Ejifp fi 4 - 
i n-jj , ETcpeiviTAb re, durable, beau* 
till* I. Wnny Pnwell SlreJmlmrri; 

T>ddt(t ever 40,000 mile* 4 year. 

Write f*r trM Feldtr. Pvwtll Mfg. Ce r , Lot Angeln. CtL, DtvL PH'S 




STOP 



BACKTRACKING 

I WE 1ft confuse^ direr] I > >ri s put 
you 011 Hie wraujE l oad. Urlft hy 
ruimprjcj, flll j uvoii.l toatfc(.r»Ch ln*F, 

The Hb 3L Slfi-aruUne AuLi> (,'oiu- 
J'ilSu Is a gulrje nt all tin 

Site case, setmlne Sa[i|ili3re IhwIhf, 
tor. Only !S. Ol- ut your dealer. 

Write for Information, 

HtlLL MFG, C0 r „ P, 0. Box 24S-B8. WAR REM 




AUraotlva Uakr- 

lilt - Id Ctitnpcfl** j 



OHIO 




NNIS 

E on 01/1* 

EW LOW PRICES 

Bftfii taOirt y *wirt mMifey rr-ntriyicinF rn i kc-tnl Ruv <3ut 
tfgiriej Kriimf'l^riTt Fi-rirn liH-^iry. .Sifcfc «truuEk; H-i-hIthii *:! 1 « 
H P.J iiipreiKPit inKLriirlji?n<"- Cb tfikv FILEE #t« E- WILLS 

Cu. f HH7 W. tilh 5T. P E E FT. PM, -13, CHICAGO 

eariTspare^ 

with Light Power Tools 

T '-ttti ho*v you cart 1>uE3rt up a pfof-^ 

Lt-.J b-te -[Jilt cr fulj-tluw InJr'Luc^f 
ir vuur own hi' rut*. This new LhxiIc 
1 1 Smi' to Make M oncy lit Wood- 
v- orfeiTiR” is_crn:Tmiiircl with prac- 

::c^s] LC :* Lee! id |>Li:LS r Jimt stiffs 

iifidfiLta. Telia you what 

Co make, Low to make if and 
how to itfll Li. OrKiilwB plana 
that have vi'Uf lucid fc>r nlhirrjt. 
Woodiwldqg, Ihc new way. id 
liltht, pleasant r and profttabLo. 

Sf.'nd only 10c 5i:irl COTQpIctC 
Ixxsk w-it| he mailed pcttidd. 

Satlif action EUarn>>te#d or 
money rffiinaed* WtiLe tv 

DELTA MFD. CO. tJept. A MO ) 
600-414 t. Vienna Are., Mllwankoe, Wla. 
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The ground is plowed once in the fall and 
“worked' 1 twice before planting with a 
heavy twenty-four-foot rotary hoe. After 
planting, the field is dragged four times 
with a twenty-seven -foot cultivator, a 
“finger weeder. r This covers as many as 
fifteen acres per hour. 

Although results of the test will be with- 
held until a three-year test is completed, 
it’s believed this system will show an ad- 
ditional increase of fifteen per cent over 
conventionally grown hybrids* If this is 
true, the coni grower will be within hailing 
distance of the agricultural millennium— 
200 bushels to an acre, 

— 

■ * h *i _ 

Get into the Swim 

{Continued from faje 2031 

arm stroke. The head is turned to the nat- 
ural breathing side and as the arm on that 
side is recovered — brought from the rear 
and forward— the air is inhaled to a one- 
two count. Return the face to exhaling 
position before the arm enters the water 
and exhale for the counts of one-two- 
three-four while the arm is being pulled 
down and back, completing the pull as you 
complete the exhalation. The right arm 
pull* of course, began just as the air was 
taken in and was completed as you began 
to exhale. 

The best way to time a six -beat kick 
with the arms in the crawl is to time the 
breathing with tho kick; thus, the breath 
is taken in on the right as the right foot 
goes down, and the left goes up on the first 
kick, on the count of one. When the right 
foot comes up, completing the second kick, 
return your face to exhaling position. Be- 
gin exhaling as soon as the face is returned 
to the water. At that point the right foot 
is down on the completion of the third 
kick. Continue exhaling as you make the 
fourth and fifth kicks and complete the 
respiration on the sixth kick* This will 
take lots of practice, but when you become 
proficient in the timing you’ll have mas- 
tered the six -beat American Crawl, 

Ralph Flanagan, whom I began develop- 
ing when he was only seven years old. has 
effectively employed the crawl to become 
one of the greatest middle -distance swim- 
mers in history. At twenty -one years of 
age he held move American swimming ree- 

(Continued to page 124A) 
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POPULAR MECHANICS 



Popular Mechanics Announces 

A LITTLE LIBRARY 

of Useful Information 




A Few Sampto Pages 

These booklets Have been carefully designed to fill a 
long felt demand for instructions for making things and 
doing the everyday t°ks around the home, 



PHOTO ENtARGEFS^Kiiay- 

lu-follmv Ins irucl ions *lnVn you 
tniF to iaab* four <jLfl«rtnl CIV 
IttlKl. 

outemmrq runabout— m\, 

Y -bottom boat. 14 feet long, 

ELECTRO PLAT1 NG — Ei[ wrl 

letla secrets Of pUUB£. 

POWER TOOLS — Build your 
u'-vri power tools; every derail 
dearly ^rplaliiEd- 

W ELDERS — >Hcnv tl> l»u Li il an 
jire Welder ■Which 0(Wfr*(j&4 on 
I Hi -colt. 5£l or Eifl rj'clf alter- 
nating current, 

CONCRETE GARDEN FURNI- 
TURE — llenrhea , pottery wicli- 
gyr molds, flower Iwies, bird 
t>i e hi , 

BIRD HOUSES— Easy co build 
honing to till fclcuh of bints- 

FARM AND GARD EN TRAC- 
TORS — Two tractors you can 
fouthL from obi automobile parts, 

TAX TD EftMY— fc."i fun tomoimt 
)«Ur T»-n birds., fish anil sri^ll 
■nitnslfl, 

AUTOMOBILE KINKS — Pa™ 

!lw a year on sout auturnia- 
bLEe, 

CLEANING FORMULA S-.- T E mv 

you CIUI moke yotir own dtifl.- 
Iok prcpaiatiOrtE, 

COSMETIC FORMULAS— Make 
jinUi ciwrt ImnJ lert. Loci s, cold 
croama, etc, 

TREASURE FINDERS — Build 
your cwn treasure flmler and 
iucChE l oca ter, 

LOG CABINS AND TOURIST 
COTTAGES — . Two Dues of 
jL-ir- round tnbih» or Iocs, 

FOOD PRODUCTS FORMU- 
LAS — U?n rmnitLljis for making 
everyday neceBalttes, 



GARDEN WOODWORK AND 
FURNITURE— ilhes full <!.-■ 
tails far gotdotir 13 vine room, 

SOLDERING AND BRAZING 

— Tells how to use new 
flust* and apldgrB. 

ME RAGLE PLANTS — How you 

can ini* your own riuruin Hi 
sol ut Lon, 

HOME WORK OPPORTUNI- 
TIES — Simple handicra Fl piaj- 
erti iLnyutie can do. [g cam 

nnui'. 

TEL ESC 0 P ES — i "om p Let e dr t ait; 
on u rcilcrtlns ttlilrftpe yim 
can hull 1 1 for leai than $10. 

METAL PLATING AND COL' 

OR INC — ThJa gives dozens rif 
VErential frjrmulai for metal 
plating, adoring, cte. 

FAST ICE YACHT— Build jw 

cnji Cllasy-E Itr yacht, 

EXTRA ATTIC ROOMS— a. I d 
to tb* value of your tiuftio by 
litil jrElng Ah eslra rtKiin in yuUt 
attic, 

BASEMENT PLAYROOMS — 

R u Lid an Attractive p]ujit»tn 
In your NitlUtaL, 

PHOTO PRINTER AND DRY' 

Efl— ,?inw you can build yuur 
twn printer easily. 

SAILING DINGHY— This H- 
foot boat carries Hu an. ft. 
□f canvas. 

TRAILERS — Midget Imussc and 
utility type tralleia. 

METAL CRAFT— Simple In- 
alrwtlma itre Klren fur Puj'* 
tapping ind the making of 
Itiany novelties, 

MAGIC FOR EVERYBODY — 

Slmplnj Ir lr k'i to puzzle your 
friends. 

CANOEIH 0 — -T du ca n cn : I ly 

inti Id lii-foot Canadian troy 

can ik. 

LOWER FUEL COST— Hour to 
sere money healing your hwriu. 



Only 25c Each? or 5 for $1 



POPULAR MECHANICS PRESS 

200 E. Ontario St. Dept. 840 Chicago 





« Mnkf new or old build 
more fill me live mitySdt? or 
incite with “water proofed 
l>lnsttc Colore rote, 
with any Tnnsonry 
esin If® sprayed in i. . Ly um-»- 
Tie -3 nmi in fl’l Colors. Pfflr* 
en by over 13 yc«T=5 ukc in 
nit climatic conditions. 

Bur (Arntngi. Or'emtora 
report costa ol lie nlld llj> per 
si j- ft- and »11 up to "t:. 
Sonie- have puld for their 
d>i,s ip merit from first fo W 
jobs. Machine imparity Up 
to 1CH.H) rq, ft, pfli* hour, 

Got the facts. Sand for 
book '"Proverb Upsines* Oi*- 
jioi LuiiJty", Write today. 

COLORCRFTE INOVSTfllfS, INC, 
470 Dttiwi Av% Midi. 




Print YourOwnl 

Lviii, fetatiunery, AilvurtiiaitiK .1 
Inbi In,. i • iijj. r . circuiarr, T'l. ‘O oj:iij| 
' navletitti^ t»SB r etc. Save nn>n mf . 

il di ri .-l r r, f :i l' i ory o nJ> . J«n - 
lor outfit )a,2S, Sr.-iii >r oolivu 
j LG-'Sp up, Drt pihpuhlT r | L = I-.J prin! - 

IdBlibe I'Jiifm vintr with any 

PfiM tor O Ultra, dig PrAhtl 
Payg for 3 tail f [ft n Phurt titne.l 
l-.:i-r ruleg Bfnt, Write for fre-ej 
mtiLlipr uf ontfltB urn I all ■ i - E ;i i I > I 

kutto', l(K„ LJT, Mcmiici*, Cuftn*Llt:;ll 




fm iff! tills COAST GUAliD 



CUTTER 

CARVED 

HULL 

Included! 

14“ Super 
Delflll Model 

• 

(|U4«-lh 



IDEAL AEROPLANE 1 SUPPLY CO H ln&, EG W. tSlh St., New Turk 




F'lfrtiMi-- Guliii^jtJcr undi iKc- rauab- 

C*! .larr.rJ? Lj’j.Tt* Jl srii 'iiLl. 

■ b'Wii liimr. nimii- .ikI ninivf!-', 

. t’wiuil ■» lie»r*<T raMtiar, cl.mlni arid 
I1111J.I1JIL. ir d-Jiif Rcrnorw t*” ir. t ^hnt 
■J PiU(. U'rjrlri mil jiiiDV ailte-rerjt nuiforU 
W si,. ItuiM i?ii elibtf AC or IlC. t’lijuiUf 

I Oi-i.-p S.IN1 y-iiir hLird a nrt dr. l : ! ur 
f to Til l- ifLrArt, tut I Ll£ E JoL.Ua VT1 
\ rarinv iiwh. 

r S.VIt*CUSC OUILOTODL COMPANY 
l74«-tC N- 5^lirt« fi*.. M. y. 



ELECTRIC 

ANNUNCIATOR AND 
BURGLAR ALARM 

IKS, Homes, Taverns, Shops, 
— scores of others — waiting 
l AY- ALARM Burglar Alarm and 
later. Hepl protection -guard* 
ugmnsi intr ufrione, muaiuw beam of “HliiL;k l.iRht ii hiMi 
Interrupted, seundl continuous alarm. I'ljgt in a.ny light 
socket. Unfailing demonnracton takes 14 aecon d a — makes 
« a> w t»n the spot, 

C 1 C U Pi hi A HJ| C 1 -liiftc pronta. Write AT ONCE for 
atllU JN rt in C- particular* of Distributor Ptao or 
Agent propuiifinn, No money. Just send name. 

RAY*ALARM, 225 Fifth SL, Dept. R-16S, Dos Moines, Iowa 
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mGWNDMDOH 
MANY JOSS l ASKS 
FASTIR-BUTIR 

& ir-w - jr^-ss* - 

r,| lUH i iM'.M LnaonJi ; urt u* 

nmootH cm tins c.ci -.1-* wen, ' t i.iu^esl [nff ho^bl-v ■ 

sr a ’«« - »«• 

ovW. *™i «'»«> irr.VrTc ro 

DURO METAL PRODUCTS CO- 

Dept.PMB. *653 N, KilJais Aye., Ch.ia^n., III. 



$219 



60 POWER TELESCOPE . 

VARIABLE EYEPIECE JO* — MX— E»X 

N p mi | Thffr iHtJ-e&l'i#-* In on(. 3 different rti-og n i (itaii^ra*. HU 
E. ™ 1 puwir fuc ultra .briifhl Impsrt-fi with 40 find 00 po^tr f^r 
PKlm hi p ffLiiffu. ftijaniM (*-■«] |o hrLnJ tilfilittt Dtijecffl, 

1 1 i ij iJv, riiorli L’Vi-ivl*, £h.h|3£, seiihIipl, *tn,rs r 
etc,, (SO tllKU'B ii- 
fltP'f. 




MM; ^■‘■'Tf'ili ni?wle f-nr 
(utv urbwe MP:if ih-r itinne?, Clow* to len, ill m n 
fmii in Ir-ailh. Multiple Iwu plaE'iii. M min. ot/vLivf- li'ii- 5 nwerhih. LJitMkidi 
In ■l-.iiEi-L t..r •iPKfte hr* „ I..HHF- 'inrl * irr.. niH AftiKfi. .11 IINuLt!. JTOliiH tlllpP 
r'li-nl tUiif nSilir^hd Wf DA IT fcb" CHIhUik*- tj'J'ii IL'.ltf , 

' GffO 'lYNSCOPt C0-, D>pt. « J #, 27th Si., Mew Vwfc. N, Y. 



ONAN ELECTRIC PLANTS 

ALTERNATING AND DIRECT CURRENT 




T'i ■ CurrtnL, *jnw wCiis PViwhc Jjiw*h. for FA It MS, 
mil II.-, THE -l THUS. PUBLIC ESHLOIffCH 

.riii'.' l.iF.ht-:, JLilJioe, Miaiw. ill Afijitiitni-nh 
l>ff it STUtlK MOIJtr.fi - 3 » In lljld. 

Afl> Vdtllil-lBT Kl!u|VJTHL 4 . 

ijjwi>Mnii(iM A, C. ' D. r.:. 

Mj II 11*1 , t Mil iU10(K|X1 If XIXil .nr H -.Sl J rilHi, U [», 

MiihibiI - i^SINATJ, KEAUV Inr DpP4MTh>^. 

TUiiL'i^DS is L S* |S aIJL P 4 RTS 
nr c m. wdhlu 

Wiilrluf tkimpdcCs DclmLi. 

0 , W, ONAN & SONS 

TO i.» ic=y?h. w innui - tilsxMimtsf. >LlMN 



* Home Cragsmen Like EMPIRE LEVELS 1 



HEW “CIGAR SHAPED 
PECO" LEVEL. W fin* L Erm ,■■.■. i.i 
Slt ncirL m nr in Iiuitikx U" ! 1 ,'i L . 



Aluminum j T0R 

L. liter vi'h luiuj' u«« 

“h .11 -» plnmL, Iay<4, 



t- ■ 

45P, H D . 1° E'tirh. [ir..-.»i-,L twiLtnm. (Jslj El it 

POCKET LEVEL FOUNTAIN PEN SIZE FL- - n :il mi 

ClimniD dlilfiA iu Ie'L I L * 1 . I ■*.>> 

F.uniLy. A- ■ ii i . 1 1 v. I^'L I'l Vlnl hut pill I* M; il - 
lliI L.-mi. Otn*l i Jur, Uni} 2 St. 

FMPIRf LEVEL tMtCL. Cti.. Dept. P-1 
71 1 5*P- SLith SI* Mlllniikli, mil. 
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*HSrdrr Jirrct. nr Tr^im Uirj,I IMaIh. 
-■■■mj LJlr T i :■ r fn|n1n<. (iiir'iL 
fFH-n. K vw^w w h»FP t'PT tc^lPIkE 



Eitrrnir Acniir*?j" I.ijvmLi. 



RE THRIFTY . . . use ROGERS GLUE 

for wood works ngr and litJugeTirild repairs 
* , . tnoredilsly utrongr Send for FRRE 
blueprint riknn for making useful articles. 

ROGERS * Dept. A-l * Gloucester. Mask. 



MAKE big money*? home/ 

r’l* NEW INVENTION 

t£ecfaopfate 6 bu Bnush 



New. patented invention makes possible 
bic eandii^ AT HOME. Replata .into 




FREE 

SAMPLE JSf]d 
BOOKLET 

£ *Dl A.IHS AIL 



pai tfr -worn -jrtir". 4 in bortieH. Morcfi. Iiubcln. 
jrataiiranlii, cic.,tn tb ilns .. I.U-, itpurkLLn^. nirw 
ccvit oi mrt.jL with atujk<‘ ot bruvh. EVc^y. 
flimiilr, rjuick. Gemiioc Cold. Silver. NscJu-l. 
Cauisjaiuni, clc. liWrytbing f urn in ln.-d , Ouiiit 
com file ti!. fl'sllI y tor iip<r- No «lwi(i 
t tear from SJ u> J 5 aa Pujut in lift 1 Lime; bunl- 
ni.-3a, Sniail investment ‘Lbirtu you iti huntMaa. 
Stc.irjy repeat. Machine can pa v lea tt-sclf in 
wv«k. Send TODAY for FREK SAJW^K 
Bfld Ell u ^Irfl led BOOK! tv I ho-w you can h :.i v e 

a 3: tv aiLvurcih (totn . i Im.Vni ni : ; cil V<M ! R ( 1WM 
3-i U l 1 1 . a | 'U i l uaLialie d t u 3 [ ov.lc J ^ . Act at ulilc! 

WARNER ELECTRIC COMPANY 

HO N. Michigan A**,, Cbicagd, III., Dipt. 5-0 
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Ords than any one else, in addition to a 
number of world records. He is regarded 
as one of the greatest stylists of all time. 

Adolph “Sonny 11 Kiefer, undoubtedly the 
greatest backstroke swimmer ever devel- 
oped, also is an example of what, perfect 
shoulder balance can do for the wafer ath- 
lete. His right arm, starting a stroke, and 
his left arm, recovering, work like a dou- 
ble-bladed paddle with a windmill action, 
resulting in tremendous power that gives 
him such flashing speed. Another of Kie- 
fer’s secrets is a whiplash motion of the 
foot — much like the snapping of a whip — 
that is a big factor in his drive through the 
water. Whereas most swimmers depend on 
their arms to get speed, Kiefer depends on 
perfect coordination of his shoulders and a 
follow-through of his wmdmilling arms* 
The latest development in aquatic sports 
is the butterfly breast stroke, which is still 
in a state of experiment. In the conven- 
tional breast stroke the hands, which must 
work in unison, are pulled only half way 
back, which cuts the power of the stroke 
almost in half. In the butterfly the hands 
are pulled downward and all the w T ay back, 
very similar to the crawl except that the 
hands are working together. On the re- 
covery both arms come up out of the water 
and forward together, again in the manner 
of the crawl. The kick is not much differ- 
ent from that employed in the conventional 
breast stroke, both legs working together 
with a froglike motion, being drawn up at 
either side with the knees bent and then 
thrust backward m a powerful kick* Im- 
mediately after the kick the arm pull be- 
gins, without pausing for a glide. 

The butterfly already has been found 
much faster than the old breast stroke, 
some of its exponents being able to swim 
100 yards in not much more than a minute 
— fast time for a crawl a few years ago. 
Training for swimming should be grad- 
ual to keep the muscles from tightening up. 
If you try to rush the process, you’ll find 
you’re sluggish in the water— the result of 
uncoordinated stroking. Because swim- 
ming requires long, smooth and pliable 
muscles, you should avoid exercises that 
tend to develop hard and tense muscles. 

Swimming is ninety-five per cent confi- 
dence, five per cent effort. Getting confi- 
dence is largely up to the individual; the 
coach can teach the mechanics* 
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Why Not Try the Easy Way? 

I Contin ued fr om page 

portance of keeping the forms in balance,” 

Watch how a major league pitcher 
throws with his back as well as his arms, 
how the golfer gets his hack into his tee 
shots. Rosen bauer suggests we follow their 
example when lifting, carrying, or pulling. 
The secret of putting the power of the en- 
tire body into any action is primarily a 
matter of poise and balance. The feet arc 
the bases of operation from which most 
actions begin. The body weight is distrib- 
uted between the heel and the ball of the 
foot. The arch is an unequal one, the heel 
being almost underneath the ankle tends 
to stay where it is put, The tendency of 
the long front of the arch to slip is arrested 
by the toes, particularly the big one. Only 
as the ’weight of the body is forward does 
it get the benefit of the springy arch. 

“The power required to drive a golf ball 
300 yards down the fairway,” states the 
sculptor, “actually operates between the 
ball and that part of the earth occupied by 
the golfers feet. There must be an even 
and direct flow of energy from the ground 
through the completed action. You can’t 
get your back into action unless it’s evenly 
geared, so to speak, to both the hands and 
feet. If the body is off balance, violent 
muscular action simply upsets the figure,” 

So, whether you're pushing a stalled 
motor car pr a broom; shoveling coal or 
carrying a trunk, get in balance, put your 
back to work — and the job will be accom- 
plished quickly and with a minimum ex- 
penditure of energy. To move a trunk 
properly, the trunk is tipped over on the 
right knee, the left hand grasps the far 
comer, and the trunk rolls onto the leg so 
that it can be lifted easily with the muscles 
of the legs and back. The most effective 
way of packing a trunk for any distance, 
however, is with a strip of burlap. Start in 
a kneeling position and pull the load over 
as you rise. Only one hand is necessary 
to hold the twisted burlap, leaving one 
hand free to assist in rising and guiding. 

Any train usher will tell you it's harder 
to carry a fifty -pound traveling bag in one 
hand than a seventy- five -pound one in 
each hand. In order that he may be able to 
wrestle with bags for hours at a time, a 
red cap distributes the load equally In each 

(Continued to page 12GA) 




]$ui, madame -/ am 
an aHisie ! 



ft 



“Wh*. me? 1 * sail I I, when 

housewife asked me to 
car for my victuals, "A 
imprtf^ario? 1 ’ hereupon phe just 
liamlcd me & can of polish and 
£a.id, "No work, fit* food , , „ get 
busy !" Vt bich I did, for just then 
I smelled strab sizzling. 




“ThatNot 7 Polish/ 1 ]<-[»■- 

filled, as I topped off my 
i^teiik with a. stab of pic, 
made by the same peo- 
ple who made the 'Dnm* 
finish for my Last three 
town cars. No wonder it 
bettowasuchn luetrel And 
taking jL left me so full of 
vigor I'd be charmed to 
chop some wood for you, 
Madame." 



Imagine my Joy! Why, 
this polish imparted a daz- 
zling shine with scarcely 
more effort for me than 
when 1 wielded the baton 
for the Hoboken Pliilhar. 
monied "Ah, No. 7 " I 

fraid, es amici if] r the earn , + , 
"my favorite number!” 
Then T saw that, it was 
"made by Du Pont.” 




DU PONT NS 7 POLISH 

mode by the makers of DUCO* and DULUX* 

•R«*. U.fl.Pat, Off. 



WANT A SAMPLE p 




L>u Pont, D«|ji, S.MP, Wilmington, Del, 

Send me a sample of No. 7 Polish — 
email gh for IomkI .uhI fender n. [cuduiie^ 
to hdp cover auiditcx coat*, 

- , . — ■ 

City & State 

iOfffT jrtKuil pi, t}. 3. 



CLEAN AUTO UPHOLSTERY wuh |J U PONT*TK I -CLENE," 
the uoudnDamRiable dealing fluid which leaves no odor. 
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Get Into Motorcycling NOW! 



Yotu fun hits a "new high" the very day you get 
a Hailey-Davidson. New friendships grow like 
magic as you pal with other riders. Thrills come 
thick and fast on vacation tours, club runs — at 
hillritmbs, races and other exciting events. Get into 
motorcycling NOW. It's king of sports. See your 
Harley-Davidson dealer — and send the coupon. 



HARLEY -DAVIDSON MOTOR CO. 
Depi, P. T Milwaukee, Wia. 

Send FREE copy oi bLg 2 4 -page ' ENTHUSIAST" -ticIoi- 
cycling magazine. Stamp enclosed for mailing cost. 
Name 

Address 



"HORSESHOE 

MAGNET 11 
HAMMER 

Rmt V- & Prt Oflk* 

SPECIAL FORGED STEEL, STRONG, 
PERMANENT MAGNET 

fl.OQ Postpaid 



ROBERTSON 



GIBSON GOOD TOOLS, INC. Bo« t$, Grangs, Matt. 

BOAT PATTERNS 



W JUCT tBtlll 




f (ill MB9. f KTk 3 M»»wLllU- 

Hie a*nd ]fc 

l^oial par tllital- 1-J.Eu.liu. "HOW TO 
JjlLI.il l-i'.M, I S- ■ Ih>iH,TL-LW potftlAkld 

Cleveland Bdtt Blu«prlfltC«. 
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FREE! 



“FISHING DIGEST”— a iloLIwUoh of thv 
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A WHOLE TOOL SHOP 
IN YOUR HAND 

Siacntti, atewdy power at. your 
ftnucr tipi- t"st9 Wu MM'flimriL's 
to jirind. drill, jRdisti. rout, cut, 
curve, r ft (id, saw, sharpen, en- 
trjiLC, etc. l J lnpfl in any AC or 
DC socket. 

10 Oiyfi' MariCy-Sack Trial 

Order tmlay- Standard Model 
(illustrated) l&.ooo r.p.m. le or.. 
SlfJ.rn posljiiiid ^illi -'i AcccsHor- 
ieLi . . . DeLuxe Model £f>,D 0 Ci 
r,|j.rn. U at.. $ 1 SL 5 Q postpaid with 
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Chicago Wheel & Mfij, Co., ICS S. 
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Cmra Jil r-afla work Abd itjdliiU'jr 
■,11 u fir till wulW. 

Aberdeen St., Chicago, IIU 
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hand. He knows enough about anatomy to 
realize the bones of the shoulder operate 
in much the same manner as a yoke by 
which European peasants carry their wa- 
ter pails so the loads tend to balance each 
other. And when he picks up a set of suit- 
cases, ho bends his knees, not his back. 

Sitting in a chair isn’t regarded as hard 
work, yet it exhausts many people, Rosen - 
bauer believes, particularly when the chair 
of their choice isn’t conducive to correct 
posture. By sitting easily and naturally 
erect we are relieving the muscles, hut if 
we sprawl on the end of the spine or in 
some other grotesque position the strain is 
readily apparent. 

Knowledge of body mechanics will help 
even in bicycling. A top-notch rider, 
whether a professional in a six -day event, 
or an amateur enthusiast, never throws his 
knees out away from the frame. He knows 
the knee is a hinge and should flex straight 
forward. Articling is the key to correct, ef- 
fortless pedaling; the ball of the foot h 
placed on the pedal and flexed at top and 
bottom of the stroke. This keeps the power 
constant throughout the revolution of the 
sprocket. Pedaling is done from the hip 
and ankle. Body motion only tires the rider. 

There’s no correct posture or stance for 
doing tasks that applies to everyone, con- 
cludes the Missouri sculptor, owing to the 
dl (Terences in physiques. The masses and 
leverages vary considerably in in di victuals 
and the only way a correct position can be 
learned is to set about discovering one’s 
self. The person who trips easily is prob- 
ably carrying his weight too far forward, 
he opines, and should practice walking so 
he can stop quickly without falling for- 
ward or jerking — a matter of carriage and 
correctly placing the feet. A good way to 
attain balance is to put your socks on in 
the morning while standing — and without 
hopping or irregular breathing. 

No baseball batter ever hits the ball into 
the right field bleachers when his muscles 
are over -tense. There’s a certain ease 
about a home run, a prize-winning shot 
put, or any other great sport feat. Bear 
this in mind when you’re confronted with 
some heavy lifting job in your daily work. 
Tense muscles are slower to respond and 
lack power in action, so follow the advice 
of the sports headliner, relax and get in 
balance before you swing into action. 
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Homing Pigeons on the Night Shift 

( Continued from page 251) 

short moves while the birds are away from 
the loft, or in settling them in an entirely 
new location. On one occasion a loft was 
moved from Fort Monmouth to Cleveland. 
Ohio, and all birds flown to the loft w ithin 
twenty -four hours after arriving. 

Probably the most famous pigeon in 
XL S. Army history was “Cher Ami,” which, 
according to records, carried the message 
that saved the Lost Battalion in the World 
War, When the bird reached its loft it was 
found that one leg was shattered and a 
machine-gun bullet had pierced its breast. 
The bird has been mounted and is now 
preserved in the National Museum. An- 
other World War pigeon, captured from 
the German army in 1918, still lives in the 
Fort Monmouth lofts. Twenty -three years 
old, it is the last living World War bird. 

Just -what causes the homing pigeon to 
return to its loft from distances as great as 
1,000 miles? Experts say that it is the hom- 
ing instinct, the result of certain faculties, 
partly innate, partly acquired, which have 
been developed, modified and exploited by 
man for practical purposes. This is the 
instinct of orientation, which has been the 
subject of contradictory explanations. The 
remarkable improvements in the race 
since 1914, by means of intensive training, 
have undoubtedly proved that it cannot be 
explained as some special, mysterious and 
unchanging instinct, but as greater acute- 
ness of certain senses and faculties. The 
ensemble of the bird's intellectual faculties 
constitutes its intelligence. The principal 
faculties manifested by the pigeon’s return 
are attention, observation, memory, will, 
sense of direction and physical fitness. 

The ear seems to play an important part 
in the pigeon’s sense of direction. It is re- 
garded as possible that the sensitiveness 
of certain parts of the inner ear enables the 
bird to perceive magnetic and atmospheric 
impressions. 

A mature pigeon, if properly trained and 
in good health, is capable of covering dis- 
tances up to 600 miles in a single day. 
However, weather conditions are an im- 
portant factor and absolute reliability can- 
not be expected for distances over 200 
miles. Normal military requirements for 
use within divisions generally range from 
three to twenty-five miles. 
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3 section, oil metal and *11 quality* 
Designed ejpaeially for portable U«. Re- 
versible head with stud for both. Ameri- 
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Sea Giants on Parade 

(Continued from Coloroto Section) 

With his associates* Prof* Irving sought to 
learn why the porpoise, an air-breather, 
can be comfortable in the water where its 
need for frequent breathing Ls a handicap 
in the pursuit of food beneath the water’s 
surface. The scientists, with the aid of the 
studios' staff, found that a porpoise weigh- 
ing 400 pounds consumes approximately 
one liter of oxygen per minute while rest- 
ing in the water. Oxygen is secured from 
air which is breathed at the rate of two or 
three times a minute. The porpoise, at the 
end of an expiration, takes in about ten 
liters, about two and one^half gallons of 
air, at each breath. By measuring the ac- 
tual rate of utilisation of oxygen the sci- 
entists found that oxygen stores of the 
mammal are virtually depleted after two 
minutes under water. 

Suspecting an internal arrangement for 
sidetracking some tissues and utilizing the 
oxygen mainly for tissues most sensitive to 
its lack, Prof. Irving found that the heart- 
beat of the porpoise at rest in a tank is 
about eighty to ninety, immediately after 
breathing. An electrocardiograph was em- 
ployed in this work- Going further, it was 
learned that during a dive, the porpoise’s 
heart slows down to about thirty beats a 
minute, thus show' in g that less blood is cir- 
culating and that probably most of it is 
being directed to the brain, which is per- 
haps the most sensitive organ* 

In a general way, Prof. Irving concludes, 
one may say that the whole respiratory 
process in the porpoise is carried on by 
lungs, blood and heart, which are quite 
similar to those same systems in a land 
animal. The porpoise has learned to apply 
them to a habit of respiration which is 
rather different and which enables it to 
swim freely below the surface* In con- 
tra*st, the human respiratory system does 
not seem to be organized fqr this type of 
work. The difference is T however, one of 
degree, Prof. Irving points out, and human 
beings and other land animals frequently 
hold out for a short interval during which 
they can go without breathing. The ad- 
justment of their respiration to these short 
intervals appears to be accomplished in the 
same manner as in the porpoise, which is, 
however, more competent at enduring in- 
terrupted breathing. Thus, differences and 
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similarities between matVs respiratory sys- 
tem and that of the porpoise may be stud- 
ied with the aid of the tanks. 

Another type of work made possible is 
the observation of births in the giant “fish 
bowk" Just recently scientists were able 
to study and photograph, for the first time 
in history, the birth of a porpoise under 
normal conditions. The baby, perfectly 
formed, was believed to have drowned 
when it sank to the bottom of the tank im- 
mediately after being bom, The mother 
made frantic efforts to raise the twenty- 
five pound baby to the surface by balanc- 
ing it on her snout, but in vain. Staff mem- 
bers at once began assembling all data in 
an effort to determine the cause of death, 
hoping to derive information that may help 
to save other porpoises bom in the tanks, 
information that may throw more light on 
the entire subject of mammal births. 

It is for just such work, as well as for 
the study of other marine mysteries that a 
modern laboratory is employed at the 
Marine Studios. A staff of biologists keeps 
busy constantly cataloguing newly deci j 
phered knowledge garnered from the lives 
of the fish. For instance, the known abil- 
ity of jewfish to change their color so as 
to blend with their immediate background 
was demonstrated when a 500 -pound jew- 
jftsh which became blind turned black. 

When one of the specimens becomes ill, 
the staff sets about to determine what 
medical treatment is necessary. In the 
case of a baby porpoise, consultations re- 
sulted in a decision that a dose of castor oil 
should be given. After the baby was net- 
ted, its mouth was forced open and almost 
a pint of the oil poured in. After being 
held a minute or two, to make sure the 
medicine had been swallowed, the porpoise 
was released and it swam away, attendants 
said, with a wry look on its face. 

A fishing fleet operated by the studios 
is in constant search For new specimens for 
observation and for replacement of species 
that become extinct in the tanks, either 
through natural death or violent death 
caused by predatory enemies. Besides a 
full stock of nets ranging from four-foot 
hand nets to 1,000 -yard shark nets, this 
department maintains live -specimen cars, 
cranes, canvas hammocks and harpoons for 
handling all kinds and sizes of fish, A spe- 

(Coiilinucd td page 130 A) 
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a^veurtliy-. Lt’ak|i^«ir II Lkkcji L lishlnt, tiLtmimt Oi ll* fcLndl Ytnl 
c*n uid i Eti yours t'nsLly, cnilckJy. i^rTcrtljr sl hOFHO In a few evmUita 
from our patenten, fumulett: tcmstmctlwu hit Aiui i»^t nearly halfi 
1 1 1 1 .; n i iM’i ey iB^mbilnc, _s«* 1 1 1 ait: to til hers, (.') rulirr I'-ii-ridat-'ii&jl 
]>i-v.\nS frttn 19 Eti 4ii ID*. . ■ - ftixo l?K-S for runt or. mill, oara , , , 

Wv-Ltht rn I ill*,* ll<*Li1ile? WMl-lle ■> t imrft now IhrludAi wltJ] your 
KliVAIt Kit! VfritP for >HKfc. ilt ton rated cinulan, ptruistisg loir 
factory Itlecal 

MEAD GLIDERS, 15 $&. Market Dept. B-IO, CHICAGO 



NEW BENJAMIN AIR RIFLES WITH HAND PUMP 

MADE in 

VjjL 

HARD 

ACCURATf SHOOTING 
WITH CHAMBERED AIR 

You on WH tuw hm*M tfNJAMIM AIR AlFLEf 
WI TH LI V Eft HthD PllMF luf (iritlit* ftrlh| 

Juvt piinUti,, nTiHMi.J tlie touw’HW ra r.siinc. H.ililnj L huntiac* Elt.. »t low**! 
fwt seiofltln* l»m jj ll)uimilt ml) (Itttda, m*nmum patoar B nd 
KCMII** “!» ™-f:i| W JuriA.iriS Ii.i5.tf H dUlurb y<ii.jt s:rr„ Sell Aillpn- 
Himmil Fl rp-H »lr Trl | p«l -5 n f» E * L«(.-H.nd Pump. Bin/lp Sli.Tf B H 
Pintle rthut Cal. |I7 n r -2i ~ilk rtflri brnr.-! Jj ph-t VI iKi. 

huft n4 BFNJ*MIH GENUINE COMPRESSED AIR 

£L ! !JJi^!. ni S.i < S. kr * FiKtiwy. Write T vdt>. 

■ EMMMIH AIN RIFLE CO. , *J* Marlon St.. St. Louis, Ms., U. I. A- 




HAVE DEPENDABLE FOND BRAKES 

Your Ford Cat is HhLkM in the so^IUmi lower priced clans Put 
bk* in ' ■ IiimKv llniliMT nm and. tinier drums than the eiCheru, 
Lib fart as- much QT nujro hr*kci Jirf.i than nil but 
th-e hlffher iirk^ci imt*- You ean 
Imve H^ftr, fiUFVj vnr»il<Fij[ mf- 
chajilral hmh.L'il. InniEiLl'L L-j h i ]y 
yauffli'K npr Simple h Fleiting 
iVedgira to center the Bluxs for 
TVif-r l lan I ' a L aj>>urimcu with hvrtr^ulbc 
pcrfonhlnDe. A. tat of fnur, otic for rnrli wneci, ?L1 
for ■ I.' A.SI mnclels 1 92S t<s 1D-TH — Send Y(*r pt'milAr, 
shMYlEX WEDGE Each AMCE. DtM. p*d, fl} Ammu St.. Ottawa, rtl. 





BUILD A MIDGET CAR OR SCOOTER 



USE 
4i I L D U R-OtVM 
PARTS A*D 
SAVt MONEY 



WE SPECIALIZE IN W HEEL SETS, ENGINES, 

E'fC, fur h.:J I.II.K C»H. TlUckn. LSe. Wd 

■ . Only Llif SiTibt i.1 [liG IdbriL III k-CO. H £ X 1 J Ith 

i PAHTii Catalog am* Vlanu c.i* iHtm 

HU|' t li '--i-r J PriKiI*e« mid OLlisr vehlrlM. It pwy* Ce up* 

1 .‘•■..f T'l. ■" !*!- ■ add — We Ju»JmbC*S ^.(UTactiijrv, 
Wd.Ur-0>n OpiIck, SAG North Farktldi. Dept, h, Chlcdpp 
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For Lighter Heavy Work. 75-200 am perra 
CD&ClClfl PL A US noil valuaSjlG! rmfiilog 
35C. OV'CT 3U0 EleCtlicul Scipoly Bamftiin. 1 , 
LoJas Mfq, Cu„ TT47 LcJny Buildittq. 
rVliniiH ^iiniii, Minnef ota 




SENSATIONAL SHAFT TOOt 




Thr FQflEIlONI FLEXIBLE SHAFT TOOL 

■winxi new ptilL u* e.*-e fnr h.ois**did piruiw 
fni't *i;<eji. ['«■*■■•. rr d’W aeCTtH5'--isM. tiriaiita. 
|viL:nhe>. dr-lii. Tnlih ncravna, ah-.r^ni 



pnbubriL drdii. rniLN ene'avea, kkarorna, hI.-.c-t , 
mndn. rarre*. rtr,, etc. Every iiu-iiht ur »tnm' | 
K*n ran*. rl.'rid (iif Ilf* jllli ilfn U(| cmUilraJ. 

ELECTRIC CO- Ur pi. 156. 21 Park F!iu r N*b 



SEND FOR 
FREE 
CATALOG 



FORE DOM 
New York. H. Y. 



|EW TRAILER BUILDERS’ GUIDE «nd CATALOG 



WC RIB'S REST LINE OF TRAILER AXLtt, 
HITCHES AND PARTS sn-luiii.ix r W L n :■. t: p.i.1 

Trailer iJnv JGr. rudily atL:u-l:Tvl tit mi* lute EntHteL 
ear. Oir ;.le l< b.umd tc h ,l<e wftrj.tnx blu* jirin Lv Aftl i SOt. 
GEN a it* TODAY FO R T HIS K EW C ATA LQQ. 




HAMMER BLOW TOOL COMPANY. 



DEPT. RL 



WAUSAU. W|t, 





OPPORTUMITIES 



IN BUiLBINO INDUSTRY v.-jLI, murhliuj amj 

p,rflc(fl, F : T".;t'.' rlntf peniunent m ns tract I an wLtti 
■Aviitc* of 1/a labor, 1/3 niarur, and lyll nta- 
trtiiil odH-ta — na-hlar, Jh>LIiw. v oncer or eotld 
m ullsf — Dtp. In- nr ID »luh<. 

W| l-QUiF YOU with Automattr JitarhlnL-ryi— 
l.nrijif rnjductlon only onib oe iwt naea'i. Ebbin' 
nil-lit CTi£tA but fb jili-LiCL if uthef uTtiue.iaet Willi 

■ "ill u I fAirtt-l ly. 

t WVI S T H D AT E — lot us iJ-iow yinj why UuildiiiiT 
tiitLby olTfFfi. you the Knatcui uRpurlunJ iy fur 
tSniwth, c-xpamblnn arid pralit In a huabness n( 
your cvrn, u^Lisp raw nsaturtpls «nLllbtl In your 
tH.-rril-t'iry. write todHY. 

W. E. DUNN MFC. CO. 

BOO w«bt 24111 51. Holland, JRlthigin 




{Continued from page 12 BA) 

cially designed hypodennie harpoon is 
capable of injecting a drug that in sixty 
seconds stuns and incapacitates a huge 
shark for two hours or longer* The staff has 
perfected a secret invention which will 
make it possible to capture porpoises and 
sharks without hooks, harpoon or nets. 

What possibilities does this giant “fish 
bowl 11 hold for scientific research of the 
future? First, plans in regard to the por- 
poise entail the acquiring of information 
which will ultimately uncover the com- 
plete life history of at least one species. 
Already studies with slow-motion cameras 
have been launched in attempt to analyze 
critically the function of various parts of 
the body in swimming. Then feeding hab- 
its of fish will be observed and tests con- 
ducted, in the hope that hitherto unknown 
habits and secrets of fish feedings may be 
divulged — a subject of tremendous interest 
to anglers throughout the world. 

Dr. G* Kingsley Noble of the American 
Museum of Natural History, points still 
further into the future, saying: “Many 
groups of fishes, such as the giant sharks, 
start off at certain seasons and unerringly 
migrate to particular parts of Florida* The 
problem of w r hat directs the migrations of 
birds is baffling but the mechanisms which 
regulate these shark migrations are in- 
finitely more mysterious. A special study 
may result in an answer to this riddle* 

“Marine Studios afford unique opportu- 
nities for study of the mental life of fishes. 
What regulates the formation or the break- 
ing up of schools? Why do some fish seek 
retreats which they defend against intrud- 
ers? What is the hormonal and nervous 
basis of fish personality? The studios have 
been making an extensive collection of fish 
brains with the idea of correlating habits 
with brain structure. It is usually assumed 
that fish do not have a very emotional life, 
but in the tanks when the fish are breeding 
or defending their young* they are found 
to be as active in the defense of their 
homes as many birds are. Many fish pair 
off and recognize their mates as well as do 
birds. All this means a much higher men- 
tal life than the average person realizes. 
The findings being made today on the re- 
lation of brain structure to the social be- 
havior of fishes may be found to have the 
widest application to other back-boned 
animals, including man. ,t 
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Head How Tais Father 
Won Back His Son 

TT'VEN if that boy of yours is 1o go la college, □ lalher 
JLi writes, lei him spend some lime making things. 
Hand training is an essential pari of brain training. 
His letter follows in partr 

"The hours spent with my boy and dog while build- 
ing a boal have been very much worth while in the 
feeling of companionship and understanding that have 
Como to ns both as a resulL" 

"The busy professional man like myself, I advise that 
he lake his boy and his tools and go down to his work- 
shop and learn many worthy things. It will teach him 
palience. perseverance— and his hoy." 

''That alone m pay enough, indeed, but that is not all r 
for we both enjoyed! every minute we spent with our 
tools." 

Why not do as much for your boy? All you need 
is this fascinating book and a low simple tools. All boys 
are creative. Give them tools and the idea and they 
will be building useful things. 

Send no money, just your name and add rets on a 
postcard, and wo will mail this book anywhere in the 
United States or its possessions. You can pay the post- 
man. Money back ii not. pleased, 

POPULAR MECHANICS PRESS 

200 East Ontario Dept. 840 Chicago, TIL 
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Thefte Mii&allonflt, Bww, kjnpnvfd 

BaaiR-pr Hcoattr* lilii* l-icit 

rjtki-a nil over Hip sundry! Order 
your flejnn-rnstraUvr while tnrUmr 

IS 1. 1 J L i.i|Mii— l!.i'n-' - ilia >' 

si ll l i i^r L.> rsil start's rii 1 'juick, 

ctwup* dv l ivory „ , , to IWIH- 
uppiuprs-, irierhnnLcS, rati* 

vaults. fncvhitsi: air- pant f*P ca*y 
(iiTrurly pro1'<l:> at hc-nrhei, rrsiSrLM, 

, etc- VVorl il’ * CHKAi’KHT lru» J 
_-ei rw-rtJLtHni r New Eow 
I *i3L prLu*al All sTbEl, 

J*Tt rramL-, Ov^ornitic jjoitr 

>fV/w bhifi. rtutrtir iumr. 

r \ fivnipraLor, v.jjrkuu 

\ ferft. IS mortal* 

fnr lf|4l>p-fOlil, tlH’ 

r*v as vt *t \ 2?r .<& 

YOU HIDElVfB] 

cjcV iNVv Write r«r 

■ 1 wf" nutti Ur- 

TERMS V* ™ lrir 

I ITIJ Wy L 4 HUTtRYE 

Aval lab 14 in m v y 
Moat S-latBi jSf 



COOTER 



Jr Send far FREE CIRCULARS. 
cycle CO- — 

Ranger Bicycle s 
Call for 50 Years! 



WITTE DIESELECTRIC PLANTS 



AGENTS »< DEALERS WANTED 

To Sell or Rent the NEW 



120 MILES 

Per Gallon 

30 , 



rrutf. ri. 



Power anil Light for le a Kilowatt 

M; L ki- ywUf own (■EvcLrlckly at IJlU inJJttt H«_l V |i> w 
VOki, OunLliy 1 1 1 1 i ] C. dcprndiiLile. t'JflCiei't wITTh. 
Djf^eUe ojirriitv «i cheap, cimvenplnskve Tu*'S. Rug-ist-d, 
corrt ( mrl H uW t<- Install* simple npcraLe. 

1500 trs fiODO Wi< Lxi vi-rtirM, isarlAOrttAT. T-nr.y 
tea I iiiy . IMv for tht-tftHaLvm out or savlnlj*. 

WHITE no«r for literature- ind name Of dealer, 

WITTE ENGINE WORKS 

174ft OAKLAND A Vi, KAMJA* CITY. Ml}. 



MAKE MONEY In new 





START YOUR 
»,/N SPARE TIME OR 
FULL TIME BUSINESS 



Herc^a a world beating oppoTtimity to 
s (art a pro 15 table liUHiiH'fis Hfiht hi 
home a making salable nrUelttJ t> f all 
kkruti Frutii toJUerete, Miht B Atilt- H tiitfllture 
—bird tutlii— «.ultrai-y— Viilrs Amt hundred! elf 
Ollier prCKlutl# Ttftfti both the coareTitLaiviil an I 
I tie new colored rdiifit-li-j. ,t 1 L these thtnu* .i v.- 
In Mi; dtaiand. Little nr no cjpUaI needed- 

256 PAGE BOOK TELLS HOW 

"l Ml Ways lo Lie Ctm-crcLc” Ibc amBTltljC 
hock Hut coilth the ivlmta Held uF In at iti (£ 
money In concrete iaWIl E*pJb,LM nil iu*thQi|* and 
material*. li.nk secreta, iUnplc equipment yon pan 
m ftk.L — filvcJ lit ihorL cut* 1& e-ilra profit K. Ilun- 
ilrnds df plettiTtl amt eliteen rull-rtlend plaice, 
the key 10 a pew and firtmlng iiLUy.? try, liiat 
OH use nmc. 

SEND NO MONEY, Pay Postman 

PrLrt. fomplrtf gi.-bft. I'ustpaid 
U]n>rt (-i?<*c-lpt rtf rcrtilttl-tirt 1 . If 

ycyil I lv<* lii Che U. S, of - 

BEcum you pray | 4 y poflliruin on 
di?-[ Ivr-ry. pSu.s fifiV cenfK. cJimrirrs. 
Muney bBCi IF nut M cl htncl dies- , 
Order ttow and EfeL aEirti-l ul 
□ J 1 CQ. 
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Quicker than a Wink 

(Continued Tram pN|c 171) 

than sunlight. This light is produced by an 
electric spark — miniature lightning — in- 
side a gas-filled lamp* Electricity flows 
into a kind of reservoir' known as a con- 
denser and when the reservoir is full, it 
overflows at the desired moment to pro- 
duce a brilliant flash within the lamp. 

Electrical controls make it possible to 
govern very accurately the duration of the 
flash* the time between flashes and the 
exact instant of flash* That’s how Dr, Ed- 
gerton can tell the difference between 
1/1*000,000 and 1/2,000*000 of the tick of a 
clock* 

When years of experiment perfected 
methods and machines to work with* Dr. 
Edgerton set out to remedy the one great 
limitation of the human eye, its inability 
to see rapidly moving objects. The unaided 
eye cannot see the way a falling cat turns 
to land on its feet, how rain drops, how a 
bird moves its wings, let alone how T a bullet 
travels at the speed of 1*800 miles an hour* 

Since the eye, the ear and the hand were 
all too clumsy to time the camera exposure, 
he found it necessary to work out a method 
of using electrical contacts, microphones 
or photoelectric cells to trip the flash and 
catch the objects at the right instant. 

Then he began delving in an unknown 
world of speed which exists right under 
our noses* He soon solved the mystery of 
the flight of birds, photographing purple 
finches, homing pigeons, hummingbirds 
and tumbling pigeons* Bats, which are fly- 
ing mammals* were next investigated and 
every detail of their muscular and bony 
structures was revealed in actual flight. 
Insects were also “stopped 1 ' in midair and 
the pictures provided more food for 
thought in airplane research laboratories. 

The tongue of the cat was the subject of 
another test and it was shown that the ac- 
tion of this remarkable lapping instrument 
raised a column of milk in the form we are 
accustomed to see in an ordinary drinking 
Fountain* 

Dealing with projectiles* he proved that 
ordnance experts were wrong in their be- 
lief that a bullet continues to gain speed 
for some considerable time after it leaves 
a weapon because of the pushing effect of 
gases* He also showed that the kick of a 
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gun occurs after the bullet is clear so that 
the tilt does not affect aim. 

He revealed unsuspected power leakages 
in pistols, and his pictures of bullets even 
disclosed the sound and heat waves set up 
by their flight through the air. Manufac- 
turers of automatic pistols are now able to 
see the recoil of their weapons in slaw- 
motion pictures. Makers of shotgun car- 
tridges can follow the pattern by which the 
pellets spread after being fired. 

Sporting -goods manufacturers are vi- 
tally Interested in his stills showing how 
concussion affects baseballs , tennis balls, 
golf balls, footballs, as well as the bats, 
rackety clubs and shoes which propel them. 

Managers of baseball and football clubs 
and university athletic directors are por- 
ing over his pictures of athletes in action, 
studying form. Fencing, archery, lacrosse 
are being taught with the use of his speed- 
flash photographs. 

Surface tensions of liquids and their re- 
action to force under many circumstances 
are important to manufacturers and scien- 
tists. The formation and life of a drop 
were revealed in detail. The pear- shape 
theory of streamlining was muddled by the 
discovery that a drop flattens out and slips 
sideways when falling at high speed. It 
looks more like a corn-flake than a pear. 

In the field of glass, photographs were 
taken at 1/3,000,000 of a second to show 
what happens when plate glass cracks. 

Science has long known that quenching 
molten steels in different liquids produces 
various effects, depending upon the liquids. 
Using the ultra high-speed technique, L N, 
Zavarine, a scientist, found out why this 
was true. The bubbles formed by certain 
liquids tended to insulate the steel and the 
result was changed. 

Into the mills and factories wherever 
high-speed operations are used, the flash 
method of photography is going, always 
with the purpose of improving operations 
and cutting the cost of products you buy. 

The effect on your pocket book is certain 
to continue for years to come and, being 
human, that is where you are likely to 
notice most quickly the benefits of Dr. 
Edgerton’s discoveries — you might say — 
quick as a wink. 



CSend stamped, addressed envelope to our 
Bureau of Information for name of maker 
of any device described in this magazine. 




► rGCKfcl f'JlOtO 6JRCAI N i:V±-R tl-KIT Rf.li. 
THREE troll* any 6- or B-exp^urr film 
develop**), 24 drrkM Salon ■ type 

prinlt nudr from good 3 

iviklarflcmttttii ( B v x JCT) «* bon re, 
Rrfpvlnrly S2.40 — ■ uti- ddIjt 8100 
Vo#. Mat SI - 40 . 



Send No Money 



UNLESS YOU 
WISH T O— 



lull iika i t iNiujircit with any 6. (Unpomri: tpII p>mI |iy 

KeriiKn null ya,| well yoiir (l(Velii|icd ai^ili«» — 9 rai- 

bd^J piBri {irinli — 2 Credit Slip* ( entitling td 5 irtorr 

rolls dtvrlflpfd ind gi i~i ril ■' ,1 at no further cocO L — ind 3 Eutirgr- 
rncnl Cou|Hini worth 45e each, I'n f Poiimin I LOW plot p«|ji|;r 

— i'T r-i-nH f 1 , 1 K> v iih coupon and we pay piniapr. Enjoy better 
|iltlnrr( *n4 nil pi: ntlr. Mri.tl coupon, now wiih $T.Of) and 

1. 2 i*r "3 rolls. y.ati of falitfieJ eurtumetp. 



30 MONTHLY FOR BEST PHOTOS 



I ROYALTONE, DEPT. 1 30 

37 W*H £7th Sh.rt, Ntw York, M. T. 



□ Cheek httt If $1 ,00 ebdoMiil for 3 roll* and linfar^t- 
mrnlt prepaid. Money bark if nol dclifhtod. 



| | ] Otwk k«cif C-O.D, plus pflrtafT- 

| Noma 



Addreu. ...... 

Ctof i Slot* 





9 Tli Si lnwk ronta lit? 4 SO 
fnmi‘* 'it up-lb’l'hfinlnulp far- 

111 il I A £■, 

* ] ! Leith Jl-HV 1,1 puf-k.ijtc vrfHHf 
prodUtls jit;I buiV to market 
Chctn. 

■ ( * i t-c f- irni-Ttflnt Lirfornnulrm 
i in patent a ; trade -marks mrt 
ns-jiyi iB'hta- 

* Tails where nil rc-i [Hired 
i'll'.' i n in !■ lit n ss J -kiaLi 1 1 1 1 r -in 

I hi must I iumI 

* tr I'MiJn In 4 haw rn t 1 fnr- 
mulai tin I ilttrL niBnufflcillr' 
Inf. 

* PracEknl l nf rtrm a 1. i Dd on 
a[Q it] JiIjIiI fdulptHHU. 




PARTIAL TABLE Cl F G 0 N r ENTS 



AiJh+tjIv*-! 

F ire proof C^tncml 
Ester min-alpra 
tamlicidpi 
Matli Patter 
Riant FKftJIkjrri 
Pol P ry Tar Us 



Varfltih Drier 
Rcmnviipq Faun 
$ bell at Troubles 
Soaia Making 
D iiihiT^Elafiti 
Dry Cloarn-nu 
Omttit $ptl 

Removen 



tScFatirse Ponders 
Ginger Extract 
kina pp*d«r 
Vanilla Extract 
Inks 

Carbon Pager 
Metal Plating 



Money-Back Guarantee 

Tlii- u-unclfftat which viftj DDmr jmir Lmrait toriH a* 

tn how tilings . i rt 1 inaiTe will hr sont r.b, I.J, nny where in 
1 hr- U. s, A. with ii insinrry imek pujirtint^Ns. Just drop tis 
;i postcard find pay Lh« potsLmmi jUXD plus few ee ri t s 
el in rtff r> tv hr-n tip- hook 1 s d el Lv ered . W-- pn-pa y po r t p. p r 11 
inonfly U t^au w(th order. 
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It's Msy lo sell beautiful big nenn ■ g p*j 

signs an these tertnk Imagine f Vour , ", , / * 

easterner pays us tmly iW per tLiy ■£/ * . f * Ej 

“■and we supply the big sign— all /Et / I / 

complete, ready to be connected to /// t * ip 

his store wir« n- M 

OPflY ORE SALE EACH PAY ~ BQJjQlTl 

pays you Pin ■ r i ■ mm ■_ w m 

MINIMUM TT £ BUiVs v4* 1 

EARN I NOS VI* WEIR [E7iK j m *T J 

d.LLlJll jlOW Ml hi 11 b-i|Cllb Hi DIIC U,.|J,'. 

commissions faid yAiL¥ . WRITE FOR TREE CATALOGS 

CHICAGO SIGH SALES CORP, Dept. 30, Charlotte, N. C. 



T«>« tint fieri In** BI P r-l{ *M TTHl* nf f^rpln hl'-niii- lr, f. n r ii.iiiiil* 
N-it hi inn r.t ilnik ruora. K*f.t |j.i nnqilt. Bim-ptr i||*l«-i|rti- it.-, lake 

? Im(iCi» t^rr^h-bkTT^-rrimili. nHF’iEhh.-.r*. [lii-Iii- ■ li.ir.i-. IkMrl-jr. 

raTcl and nuke money • About i&N etortn you. WHITE TOP 11 . 

P. D. &. CAMERA CO. 

105 E. 3jlh.. Dept. 25, Chicago 



24.U Page handy rrff rent; e bodt or complete Line of 
Stanley T oo Is, pi its helpful tables and information. 
Write for ( Catos n, 

STANLEY TOOLS Druoti Of The Stanley Wo*h 

lOS EH-il SiT. CONN, 



NtW ptliTAIM 



ItefS lire ffVcIi l il bntifra ti* help Vntt m?1i 
In cvn ycur bnhh?. earn cstnt tnumrjr nr 
nlublbh a pri.nr.itite Innings of your own. 
Pay pitman or ran It Wllh ftftler Tor pr*- 
fi,ii4 itelleery, Money rrhindoil If mu 
katfKfaetwy. if returned In 3 dayi. 



SOLD 

ON 

TERMS 

OF ONLY 



ORDER UNDER MONEY-BACK PLAN 



A SMALL 1USIN(S5 OF YOUR 
OWN- GIvia t LHJ-ik wjj- fur lk 

man wiHl 1 1 lit* <if no cnphl o I to 
1-Uihl a Modvat d L-t™ intanic bull- 
nt'bi. II -DU- 
MA*; I HG AMATEUR PHOTOS- 
KAPHY PAY, Turn your prlnot 
IaI« exlre moiie^. T#IJi vIpbi to 
lake. wriorp la submit and luivr 
to ail picturrs- * 1 - 00 , 

TURN SCRAP INTO MONEY. 

ilhiMva how In buijrt i>awvr 
lilZLI.Cpi, J 10 van 3*KH0fH 1IH) 1I+‘|1- 
if*IOfS, iV'i’U tKkvtT rdnuLi and 
uIIi-ct rlrrtTlral apnamiuj ITnsn 
■nl-tj hdto Pknt, 31,00. 

HOME AND WORKSHOP FORMU- 
LAS IHENLEY;. lij.ooti UHIHII-- 
LIhiILIvh trj- rn.'ikt 1 a ri«J navi numi.-y 
ilircm^rli tin- usi* nf ■ ■.■••ivit 

rwipas. fnrmulas and nron-nHL-n, 

Bin. Tl !ln ilOV¥ CQ niDkl- KJl I ,l L: I *■ 

P rcrairaunm; (f HI HUhI^, OBI 
■IH. 14,00. 

A LIVING FROM THE LAUD. 

The- Lnri'iTnaui'jtk llint IbQbLfliui. 
tif c> r-> 1 1 j E 4 *■ hulk' wlitk »rv s-i'^KImi! 
^■pvijrUv 4 md tindurtlre Ujk'm fur 
Ourir lp-tKurr time, want arid 
Tie«J T 31,50. 

SHOE REPAIR I NQ. FHLrtLffll PTlil 
t>i rri i lUf'.B't min ruction on modern 



slkui' rcrailr Tncthnrtn. 5 [cl | -,f. y-, ili 
iwiii' bHiuiy an your in* ri 
Jmd riui he ntniki'y rc-ps LrlEitr F-.t 

tlUlEH. S ] .4.1 l.k. 



AUTOMOBILE BOOT ANO f EM- 

DE* R C R A 1 A G . < lv. i-is tLui - 

luiRldy. the tHf^t payinis end of 
th.v auto IT’liBlr trUfli ht-Mt. fn- 
fyn’iH for nfinjlar Jnh or pmwl 
houfcp of extra, ipnpo |inve 
nurnvp. 53-0-0. 

PAI NTING AMP DECOR AT I NQ 

Ukr thds- t'-nD h far nantpl bia Kiu.iy 
nr tn pirii up ritin money mi 
Kisare Lime Jotm, Inrlu.l*;-' ri- 
1 1 rtfi ei 1 1 ri x uud rnd ILc urtni;, 
$1-50. 



HIGH SCHOOL SELF TAUGHT. 

Cuikiun'lr tuur yc-.r Jilg'h j-.r I itr.jt 
r-our&ir In nuv ip] U m*‘, Fjunuli-n 
yc-ur hi i v vf 3 ml ye and iiirrchi'r 

your irit-umc with IvijiIi M"tifMil 
auliJcrtR. 100O PAgi =-, SC.3t>- 



■ usiness college self 

TAUDHT: lli-ri-'n ytrux prit* s ■ ■ nl 
irainijijt tot Busine--, all In one 
lifttnly vuluiar. 1 f5 munti rot- 
I'lHniT nl! i* ■; a i* p 1 1 A I *i:lsj(*r1* 

ihitptht In a modem bLiittiei-ft i-ot^ 
leffr. Over H}JlO pacru. f. 'Em 111. 
32 30- 
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Minutes That Mean Eternity 

4 Continued from £>a,£C 245) 

large quantities of soapy water, salt water, 
or any harmless fluid such as milk, coffee, 
or soup. But if none of these is handy, 
give hitn plain water. Tickling the back of 
the throat with the finger will help induce 
vomiting. When th is occ ur s , g i ve mo re liq- 
uids, rc induce vomiting* repeatedly. Mean- 
while, have someone send for a doctor. 
Suffocation is the inability of the lungs 
to pump oxygen for the body. Whether 
caused by hanging, choking, drowning, 
Hghtningj electric shock, or the inhalation 
of noxious fumes, the treatment is always 
the same— artificial respiration. This 
should be started immediately, and should 




An *Jfflfnplif of emergency splinting— the broken leg 
it fastened securely to the uninjurflf one 



be continued until normal breathing is re- 
sumed, or until a physician declares it i.s 
useless to go on. There are many cases on 
record where persons have recovered after 
four hours of continuous treatment; so 
don’t be too ready to give up. 

Artificial respiration cannot be learned 
by reading about it; but it is such an im- 
portant factor in first aid that everyone 
should know how to administer it. In prac- 
tically every community the Red Cross 
conducts classes in this work, and these 
classes are open to everyone. Yet every 
year hundreds die for want of air, while 
crowds stand by and look on. All because 
nobody has taken the trouble to learn. 

This by no means exhausts the possibili- 
ties of first aid. The things described here 
are those things that need to be done in the 
great majority of accidents, and need to be 
done at once — that cannot await the ar- 
rival of a doctor* These are the things that 
save lives in minutes that mean eternity, 

CSend stamped, addressed envelope to our 
Bureau of Information for name of maker 
of any device described in this magazine. 
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Capacity- Ope rated Switch 

{Continued fro m page i97) 

insulate (Ci)* A list of the materials is 
available from Popular Mechanics radio 
department without charge, if desired* 

To test the relay, connect up to 10 ft of 
ordinary insulated hook-up wire to act as 




the alarm wire. Now open the variable 
condenser until you hear a click indicating 
that the relay has closed. Next back off 
condenser slightly until the relay just 
opens* Approaching the alarm wire close- 
ly after this adjustment will close the re- 
lay* The adjustment may also be made so 
that the relay will open when someone 
leaves the vicinity of the alarm wire. Now 




the binding posts can be connected for (A) 
or (B) operation on either side of the cen- 
ter post, as indicated in Fig* 2, directly to 
the electrical appliance, alarm bell or lamp 
to be controlled* The blueprint number 
for this article is R-281. 
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HOME WORKSHOP HOURS 
uxter EXTRA MONEY 



Get the New IBS Page Book 
WHAT TO MAKE 

Get this new bMik Lind turn tuippf tM>mc Workshop 
toun litl-Q citra cash. 1 SS r-n k't-s PflrVed With In- 
struct loon, iiliins, valuable data and pictures show- 
ing wh*i to make and Iww to 
tnake St, tnj •• ■ hlio cart Hie ulmple tools can 
e.wl£ from tills 3 i<ink ^nd m.ike it pup ntin a profit. 

Order tolay. Tells how to Kinki— ■HrejikfMl N™k 
-- Humidifier “Knee- hni-ft l>e-;k — Nifhl Tattlt — ■ 

Twin Deck Sleds — Modern IJedroom Jratnllure — 

Clocks “ Plulle Candlesticks — ikli Sled — attil 
more than Q hundred other useful and saleable 
arliclcJ. 
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Jobs, Gardens, I. Q. Tests! 







lligence 



Chern'c 



frontier 

lev, the ■ ' 
rtu r €»*"“« 



Measure 



l^eorns 



Titles on this August 
cover show how close 
science comes to the 
everyday lives of 
everyday people. Don’t 
miss August— on 
newsstands today! 



How science replaces old jobs with new is 
the real meat of M The Expanding Frontiers 
of Science". Interesting to any man who 
works. “Man Learns to Measure" goes back 
even beyond the king w r ho decreed that 
three grains of barley end to end made one 
inch. Why do age limits in infancy and in 
maturity affect intelligence tests as guides 
in rating human aptitudes? And an inter* 
esting contrast appears In the articles on 



gardening with chemicals and the effect of 
the seas upon climate. You have to take 
climate as you find it but the results of 
gardening are largely in your hands. A 
score of casy-to-read digests of scientific 
articles from all over the world make this 
August issue of Science Digest one that 
you will want to read — and keep. 

SCIENCE DIGEST, INC. 

63 i -64 J St Clair St. f Chicago, III 



ON NEWSSTANDS NOW-25 CENTS 
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Improved Record Player 

(Continued from page 296 > 

employed in this improved model a ret one 
.1 mfd. 200-volt and one .0001 mfd, mica 
type- 

The chassis "floats,” which is common 
practice with a.c.-d*c. sets? no external 



ground should be used* If you are chang- 
ing over the original model merely cut off 
the antenna wire which extends beyond 
the line plug as it is no longer required. 
Mount the unit on the wood case of your 
record player T or on a separate wooden 
base. To operate* turn on your receiver 



IMSULHED 



OHMS 




V T0 IfO-V-A-C-W D-CLINL 
W1E-DUA1 TRinMLR _ _ 

riG + 3 



-f«T£- 

N & GROUKO USED 
CHASSIS "FLOATS^ 



and tune it to about 1,700 kc. or some ad« 
jacent quiet spot on the dial, and adjust 
trimmer screws for operation at that point. 
Toggle switch No. 2 cuts out trimmer con- 
denser (Ca) for the high-frequency end of 
the broadcast band* 
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LnUiMf J. ALTtSMAriC. Nit MPnkim it- * M 
•i 1I-.--I AI«> pdPdi* a . 1T pkn.ix tJMCOM' ^^Ak|V 
PlATt. lulEnnAini (i«L:ir FftCC. rt^PI ■ 

ld«i- 0 , H 5 w«t 23 rd St*. N«VI York Cit* SIZE 
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Sickle mower* power driven, 
robber tired* pulls self 
high grass, hay, 
level or rough, 
price. 

WRITE FOR CATALOG. 
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it: iHino-M,, ■*[*. jnlinlr. romi r*L 
. iLhii ir 1 .,.|.Jji.« if. ili. in ■». «J il»il 

. Wi 
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Choose from World's Largest line of Power Tools! 

CD ETC New ie+0 CivLatoc Cooerfl k-lftai and Woodworking 
1 nLL Too La, a-ccKssurlea* motors for tfsry purne* Write 

Wuik^r -Turner < ]■» Soutti Awe-, Fiftinneui, tff, J. 
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CRAFTSMAN'S MODEL CO. D* p l P ll IW 



s 9 up W 

Gemilo* MAjbVi A C.r«nil*i At 1*.w E'chtm. Ulltr«l. CwtaMd. 
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u. s, MARBLE ft GRANITE CO., A-H r Ort«e r FLi* 




2tS cfiflc k-fuit (if tCHtefl f:SSt 40l'I- 

*- j p r (i.ir Kkli'-tiifn. rtfaicra and npEratarB. 
]Siu J.SI4& liaUe, off Oic pruia. int'KtrUjM 
rnjnv plans for ErijiwMn ' sulrs one of 
MiiSi ii tiiby add So to |15 a iU>' in your 
t.iin jiii'.s. ll illuitTBlri carried K^mls. 
lAulomoiblile' icwmcrlcl, hfliliirkntil nci’iff- 
iLli«. oJT.rr *prtl4llki. wt-arline flf>- 
fi.in t — a tot IttDD flisl qifalltj Homs lit. 
Inw w liol ps ii Jo noicos. Cost about iLw. 
FREE. w|i Ho Atflfk lusts. Cot yemr Bfjpy 
li* tnoiLIni: JcHir r^rjural for it, nw. 
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Y5TERI0 US DISCOVERY 



Stop wast ins rtm dollam off eos b JIr 

^Jfrt Iftiuri IHivfi f- quitliffr pif-kup — f&iter 1 C«I- 
orationl AUTO OWHllBs evtrjfwhsr e praiw® 
VACLT-M ATICI l l wrcn i9*ili«ieni, lt ie pu aran- 
teed to satisfy, or the trlo4 gtsiLs you nothing 
Automati'c Supercharge Principle 
Y^O-matfc *0 difftrmtf Itoperate-a on 

the AUP^rehdr&e principle bj nutomatictlJr^ii* 
In# actaarfreitf extrs oxygen tdrcivm free (r<«n the 
outer sir into the 'heart of tho (fM ntkiUjrc, It l* 

efiUlilr i(iti-dnfcS{i*iid *LkiW -ihfl rniUort-i ■'brwLh*'' it 
the ci^r™c-(. lime, tipwtmf pad elodn* u iragntrod . Smrzm 
opta SD% o |U caU. * 1 th b*ttnr motor serf *fm*nf*_ 
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a BOAT 



EXACTLY HOW TO BUILO 
J5 DIFFERENT GOATS 

Tills 1* |lie fie* edition wilki 42 
jpliled [kiKCf, G new books. mid 
cun iff* | on of Ford moLw for 
inariitr use. Full dire.: t |nmi jind 
dir-tnils for cabin firult&f. r«Lfi[c, 
liydropline, DurljoarH nmibnui, 
bsit boats, hayik, sled nin-— 1-% 
boftt* in stl. Also sectional boat 
to earrj on ct.r. 

These Ar* the Goats: 

,1ft ft- Cr*l«»j 

. .13 fL J I - ilr-:iEil loi 
-] ft JL kurin.bnut 

. it ri. r i . i j ■ i 
i e fv- 

, ts (L Itpwh-Iil 
! It Kd-ilin* B-nit 
1 fi. Bout 

ft it. c' it-n t: R-'.u t 

. . Ail. Dinghy 
" Tt Flbd 
Ft n t Boito-iii 
. 3 ~ ^ ft, 

1 7 ri, 

. . ri ft. 



EASY — LOW COST 
with 
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BOAT 

build & bunt it heme! You esn 
do ll. Just, (be kind i-atl , T& 
wanted-’- p*w«r, anil, or row bout- 
TIib '’Hout Kotik" iIhwi you ho* 
in sift* pie sfep-hy-step direct 1001- 
SpiriiHi [irepo rsd for Ihtprr with 
1 1 ciSted ti:-!l:i I lull skill and (nfinfl.s 
Ituill IhuU to eell for rroDt l no 
Book UHl how. 

GIVES PLANS, METHODS 
AHO MATERIALS 

Actual work Lnf pUb-i And photoi 
of real tx»l* under (unit ruction, 
makes buildLnif r»F. Slbijw n mate- 
rl&la needeLl and rock- hot Lmn mslt, 
llunilr«bEa of Tilctum. No diance for 
mlttike, Liii'lijiti's iilto, niriEiLion 

and pilot rui«. handlinc call inn 

craft, twHut kink*. inmUfui t-ri-hit 
1'jveryt h inu b bom enthuBiail slioubi 
know. SL*e Til* Inches. 312 p-iffc.< 
Fine riot h hindlnf, jS.Clfl. 

U’f ore-tiuy irfiJpUiKe if monej' is 
.mu vtJih order, or forward C. 0. L>. 
jtufwtwrfl: in Ll. S. A. 
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Super-Speed Roads of Tomorrow 

(Continued from page 1911 

lane. Beyond, the 100-mile- an -hour lane 
with large and small passenger cars, trail- 
er-truck-trains of several cars and small 
farm trucks carrying produce* 

A flick of the switch to the ,l 75" dial 
swings you into the next lane. Another 
flick and soon your car enters the 100- 
mile -an -hour section of the transconti- 
nental motorway. Here you stay except 
for fuel stops. 

The wife and children have fallen asleep 
on their adjustable cQuch*-like seats. You 
pass Pittsburgh and Fort Wayne without 
seeing them and at 1:30 a.m, a voice from 
the box tells you Chicago is forty -seven 
miles north. You are thankful that high- 
way planning has reduced the jump from 
697 miles to 625 by “straight 1 -shot" motor- 
ways and has cut the time to nine hours. 

Over the Mississippi on a two-mile 
bridge and into the west until dawn catches 
up with you in Nebraska, You switch to 
“75 s tT then “50 1 * and pull into a combination 
fuel station, emergency stop* restaurant 
and hotel. After breakfast, the wife takes 
the wheel and you tilt your seat back for a 
snooze which lasts until Salt Lake City. 
Here the fifty-mile lane swings around the 
lake, but the higher speed roadways draw 
together and the “100” rises on top of the 
“75” forming a two-deck bridge. Beyond 
the lake the climb soon begins in earnest 
and the lanes no longer parallel each other, 
each requiring a different grade and curve 
radius. The “100” and “75” lanes climb a 
much straighter route than the “50,” using 
cuts, fills, grades and tunnels. 

As the altitude signs read “7,000 feet” 
your tii es sing over the now unused snow 
slots. The road surface is composed of 
metal with gratings that allow- the snow to 
fall through into receptacles where chem- 
icals melt it. In other sections, a chemical 
is automatically sprayed over the surface 
from hydrants which also flush the result- 
ant slush away. 

After the short run along “the top of the 
world,” the 75 -mile -an -hour route joins 
up again, likewise the “50” which has 
used triple the mileage, but is preferred by 
sightseeing tourists who have no dinner 
appointments tonight In San Francisco. 

At 4:45 the radio signals the car's ap« 
proach to a transition point and before 



138 A 



POPULAR MECHANICS 




long you dial “75,” then ,4 5G]’’ soon turning 
off into the feeder leading to San Francisco, 

Jogging along at fifty on a wide express 
boulevard, a bit tired, but anticipating one 
of Aunt Lillian’s apple pies alter the snacks 
at fuel stops, you wonder why all this 
wasn’t done long ago. Airplanes were 
making blind landings on radio beams as 
far back as 1940. Years before that the 
railroads were operated by automatic sig- 
nals and controls. 

San Francisco, you find, is beginning to 
look more and more like New York and 
Chicago as the modern sections crowd out 
the old. The new blocks are made up of 
low five- storied structures, every tenth 
block consisting of one huge skyscraper — 
a steel and glass shaft set back with gar- 
dened terraces. Buildings are restricted 
to seven different heights. Adjacent to the 
buildings are recreational and rest facili- 
ties. Parks cover one -third of the total 
land area. Pedestrians and automobiles 
are kept entirely apart. Shoppers walk on 
sidewalks at the second-story height of 
buildings. At intersections, the sidewalks 
bridge the streets. 

The lower motor level is no wider than 
was the 1940 street together with its side- 
walk; but its traffic capacity is double that 
of 1940. Its traffic lanes extend from build- 
ing line to building line, not from curb to 
curb. Cars are parked indoors. 

The streets themselves are all pne way 
and of only two widths — X00 feet and 
eighty feet. There are no breaks in the 
flow of traffic. At intervals of ten blocks 
each way streets are crossed by a grid of 
express boulevards, 100 feet wide, designed 
to ramp alternately above and below the 
cross streets in a basket -weave pattern, 
and thus permit an uninterrupted, sus- 
tained speed of fifty miles an hour through 
the heart of the city* 

In 1940, street speed in the great city 
averaged about fifteen miles an hour. 
Boulevard speed averaged about twenty - 
five miles. By 1969 both speeds have been 
exactly doubled. 

For which you are mighty thankful, 
since it is supper time and Aunt Lillian 
and her delicious apple pies are still three 
blocks ahead and ten blocks to the right. 

You are sorry you loafed at those fuel 
stops in the mountains, although the scen- 
ery was beautiful Next time you’ll hurry. 
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Trims Lawns 

t n One Sim pie , 
Easy Operation 



Save Time 
Labor with a 

QNTAMOWERj 

Tired backs and aching arms just don't hap- 
pen io users of Mont a Mower. All the drudgery and noise 
of lawn mowing 1 b dene away with, No dead weight Id push 
and pull, Instead, just 7 pounds of live mechanism that first 
Esthers fhen cuts the ftrass closely, smoothly, and to the 
correct height; no mailing; no streaking; no clatter; no 
rattles. Cota a 16" swath through long gra-ss, dandelions, 
jspike gravi and weeds. Cut*} right up to walla, fences, trees 
nr posts; leaves ho fringes to be trimmed by hand. Cutters 
art- ulf-thftrMllinsr. Btldt to last many years. Guaranteed. 
Thousands in use. Sold direct from factory. Costa little. 
Write at once for guarantee information and Literature. 
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***** Bo ™ 1 “ "n'o S«Bri nK Glide*, IVrvL^U 3 .^ 



Cempleto- 

Kit $1 



CIFVFUKC MOD El S SUPPLY CD 1NC H 45MOI5 Lon !i Ait. CfewfttL Ohia 




AGENTS Profit SIGN LETTERS 

i or P tore rrnntt and Ontce tVindowa. Anyone can put 
them on- Free Sam pies, lube ml Oder to j^onerul ncentfi. 

METALLIC LETTER CO., SSfl N. Cl+efc St, . C tilcsga 






Earn Cash at Home* 



We pdid M. M, lltN for exceptional ce-ll :,r cr<:,p 
Snow-KiiiB mtlbJi roams! We furnish material"; Oiry 
ki| «:-jt - j i x; , Lni? FltEE pii’tiiiTO hcnjk telle if .vtiUC 
cellar, sbedl, Tiem, tulL-ibLe, Ev(- (AOS- Write m-iloy. 
Ua,|*d C-e, . TB 4 « Li nee Iri flv.. Pent. 301 . Chicago- 




^AANON SUPPLY C 

Bar s-aini"Mjk tar j 1 , Sparc Good i, Fij-tirmi, 
CJwn-ii. Shoes-, cM Seed L-Of far orw au, 
k j. to br faArtaicd On tun order. 

A & N Supply Co , *777 Lrtctr 5*,, ftjduzov-i, V., 





MONEY IN RABBITS— CAVIES 

U/p RIJ Y J»n4 p«l you in tmicli with other m artels, 
* CaloToCr and l-nf>y of mfStailriP l*e. Pr 
HCfliJ 25C for Hook catalog and Print List and Yrtnr’* yula* 
to fhe AMERICAN .SMALL STOCK FARMKft 
OUTDOOR CNTEMPfllSE CO.. BOX Ui9, NEW CITY, N, V, 
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OPPORTUNITY KNOCKS 




SELECT FROM THIS LIST. ASK ALSO FOR 
FREE LIST ON MANY SUBJECTS 



BLUEPRINT READING 

fa r Build tins 

Trades tl.ZS 

STEEL SQUARE 

EUiw 10 Figure Ancle* 
ctt Itaftera, Mr , , , $1*0* 

1DU<1 SPA RET* ME MONEY- 
MAKING IDEAS 
Starl ti DlltfttCSfl 
or your own,, $ 1.00 
Course in WOOD 
TURNING 

Kuy 10 follow. . .... » + SB 

MECHANICAL DRAWING 

Lo»na Drafting; 

(iiuid Salaries . . .11.10 
METAL SPINNING 
How to- hercime 

Tinjllrlr'nl $1.68 

PLASTERING & 

STUCCO WORK 
Interior it Kxterinr . . .$1.25 
TURN SCRAPS INTO 
MONEY 

Ust Old AlHu Purtfl. S1.D0 

MAKING AMATEUR 
PHOTOGRAPHY PAY 
Wlnerc la Submit 

A- lidW to sell . Si-00 

AUTO BODY A 
FENDER REPAIRS 
Kcw Book CoYcre 

All Derails. . .tJ.UQ 

REFRIGERATION 
lilectrle;. tias. Be a 

florvlrc Esp-firl , .55,(8 
WOOD FINISHING 
Afpttirtrln. Tools. . . , . 5£,@0 
CIVIL SERVICE 
lit) toe rttudy cooraiw. 
Federal, Hi ate A- 
Ciiy Petition*. . .. . SS-BM 
PROSPECTOR'S 
HANDBOOK 
How to Mine, 

A pontine. EtiUlp , $3.00 
ROPP'S CALCULATOR 
Cuts t'lirurLiis t .04 

Minimum SLSO 

SOILLESS PLANT 
GROWTH 

l.'nmplFte iJirecUonk. 53,7$ 
PHOTO ENLARGERS 
Make Your flwn. 

t’olxr Types. .... .SLJS 
HOUSES. SMALL 
Book Ml. (nr Hull))! 

Builders , $2-10 



PAINTING & 
DECORATING 

New Bouk S1.59 

TOYS 

Build for Amuaemeat 

or Pro-fit $1.58 

TRAILER BUILDING 
four Tested Plana. . si. 00 

upholstery 

Always a BUi Market 

E^Caj"! Own mt-iIn5JsH.S2.IHI 

AUTO RACING 

How to ISuJIiE f.;arH, 

up fords. SI. 06 

NEW SMALL HOMES 

AH l^ipuliir l>eilen)i. ll.$l 
MONEY-MAKING 
FORMULAS 

New 4S0 Page Book. . $4.35 
PRACTICAL 

bricklaying 

Ht.ep-l}j r -^r.fip 

[a-ilruetlnrui. ...... $1.75 

BLUEPRINT READING 
for Machine Trades, $1*50 
HOUSE WIRING 
Mflliuds, Materials. . $2.50 
WOODWORKING 
POWER TOOLS 

Bullri Your Own $0.35 

ARC WELDING 
Prowlun 1 handkoot 
New Ed. Just Out $1.50 
CONCRETE 

lOfil Ways in IT«„. ,$1.$S 

ELECTROPLATING 

foupw. Nickel, 

Chromium, etc r r . $1.7$ 
WHAT TO MAKE 
l£U2 Ql Crotl 

ITft]ecta $8.50 

SHOE REPAIRING 
Mtnlerti iHcllnxts .... S 1 ,og 
WELDERS 

Dullil Own Arr or 

HpoT . . S0.2S 

KNOTS. TIES. SPLICES 
For Everyone u ho 

Handles- Ro[»t-. . . $1.00 
CARPENTRY 

Carpentry Joiner y 

in all Form* $2.08 

SOLDERING 
N r <?w Trki;s ami 

MelbOdis $0.25 



Send No Money! 

Order from above list. If in U, S. Of pofvseflsLonfi, and order amounts 
t-s SLOB nr mop*! pay iwtnrnn on deliver}' |>li)* small C’.O.D. 
fee. Wc pay poster if remittance 1ft sent with nrdnr, AjJl 
for ootDpfete lia-t of book,-) on many subjects. Order today. 
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Keeping Midget Racers Rolling 

{ Continued from page 235) 

tios in a few minutes. Most modern midg- 
ut cars have abandoned the usual clutch 
and use a positive in-and-out shift. Two 
wheel brakes* either hydraulic or friction, 
are satisfactory because of the decelerating 
effect of the engine when the accelerator 
is released. 

Midget cars average only about sixty - 
five miles per hour on the quarter-mile 
tracks yet many enthusiasts would like to 
see the rules changed so that a midget car 
could compcto against its big brothers in 
the annual 500 -mile Indianapolis race. 
They think a supercharged midget would 
have a good chance of placing up among 
the leaders, A midget has a top speed of 
about 125 miles per hour as compared to an 
average top of 175 miles per hour for a big 
race car, yet one reason why a midget 
might make a good showing is that the 
driver probably would be able to drive 
through turns wide open, the car's light- 
ness and case of control permitting the 
driver to make a good average speed 
around the track, The average midget 
weighs 850 pounds, half as much as a big 
car, has up to 100 horsepower as against 
200 to 300 horsepower, a tread of forty-five 
inches as against sixty inches, and a wheel 
base of seventy inches as against an aver- 
age for the big cars of 104 inches. 

J j t A 

*■ i - 

4 v t " 

Tuning in the Next President , 

iCon tinned from pajc 223 > 

a large switching panel standing alongside 
the speaker s' stand and controlled by three 
technicians. As the chairman of the con- 
vention polls a delegation the technicians 
switch its microphone into circuit and the 
voice of the delegation's leader is carried 
into each of the control booths. Any of the 
networks can cut in or out of the panel, and 
while the polling continues on the floor, 
the loud-speaker system alone may be 
connected with the switchboard, while the 
networks are bringing in other interesting 
activity for their listeners. 

As the vote is recorded, and its result be- 
comes apparent* the noise of the crowd 
increases. To enable radio listeners to hear 
this, technicians switch on the parabolic 
microphones, which are regular micro- 
phone units collared by large curved metal 
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disks, to permit focusing on distant sounds, 
When the band strikes up* a touch of a 
switch in the control booth brings a close- 
up of the music by means of microphones 
in front of the bandstand. If a great dem- 
onstration for a favorite son starts* all its 
exciting sounds are broadcast by a battery- 
operated short-wave transmitter carried 
on the back of an announcer on the floor. 
Its signals are picked up on a short-wave 
receiving set inside the hall and then 
broadcast to the nation. The announcer 
gets his cue by means of a very light short- 
wave receiver which he also carries, 
Televising the Republican convention 
constituted probably the most elaborate 
television coverage ever given to a single 
event. Two mobile television units were 
used for daily program relays from Phila- 
delphia to NBC's New York City trans- 
mitter, Special television camera stands 
and an interview studio were provided. 

The relay from Philadelphia to New 
York was made over a coaxial cable. Ca- 
pable of transmitting several hundred tel- 
ephone messages simultaneously* the cable 
handled only a single television program. 



Blitzkrieg! r £ J , 

(Continued from page 165) 

and food, The mechanized units, which 
can go 200 miles or more a day when un- 
impeded* carry two days’ rations for man 
and motor. If the first bound carries you 
through the covering forces and fortifica- 
tions, the further you go and the faster you 
move* the easier the going Is along that 
particular hne. It is quite possible that, 
since the roads and resources along those 
roads are known, fuel and food may be 
seized. If that be impossible, you must ar- 
range for fast -shuttling motor supply con- 
voys to bring up fuel, ammunition and food 
daily, while the spearheads of the advance 
may also be replaced by fresh reinforcing 
tanks and combat cars which will leap- 
frog tomorrow the squadrons which start- 
ed the drive today. 

Lest hostile planes take the air from 
dromes you have not found and bombed, 
squadrons of pursuit planes cover the ad- 
vance, to protect both the mechanized 
units and their following motorized infan- 
try, and also your own attack aviation; 
that is your antiaircraft artillery* motor- 

i Continued tQ page 142AH 




WORKSHOP TOOL OF ITS KINO— 

PLANES and FINISHES 
PANELS • RABBETS 
ROUTS • TENONS 




precisian safely tatil * B , 
dew** five j a-C Lsirt tip^rat Innff . . , 

MVetl lunv, hi»n«y, I s'l ir>r r , . 

piano* and Amities Ltt prenm inti ilhuntlimrsfl all woods, tricky 
and knots , , . PIKJV ItlfvH tiilrirnLw, beautiful pjiuelliiK ["Heeds 
Willi e-iUi* Aftd aiJt'frd . „ . tUlUFU, KHKjVri nrid , . fiLSllldtia 

ten eh* With Uncanny amunry and 1 1 ffh fn I M e speed. Na tuad.tr 
Sdju^rrtenl.f TTDttuLrwl lu-r Utig pt nil opUFfttiuha , FU» any * A . i> r 
ur tamer Hrkll prttt. * * ' 

«iC»Niy *ACK FREE TRIAL GUARANTEE. ToU rink nothing Send 
thcck -or money order for S . . n i> ar order C.tJ.n. tMiusiE vr«p«id, 
t.SH.- 1j for ftve daya and jr^t FUJI refund Lt |tot satisfied. 

BAflRQM TOOL CO., INC-. 3ll Architect*- Bldg,. Prt^it, With. 



THE BARRON MULTI-PURPOSE 

5-'"-l ROTARY WOOD PLANER 




10 LESS STROKES 

Two-thirds of tho Flame ia piayod on or 
near th* fftoen. The Short Game, by P. A. 
Vaile. easy to read nnd follow, has helped 
many golfers cut scores 10 to 15 strokes. 
Sent for 10c . * . Worth its weight in gold. 

BECKLEY- RALSTON CO. 



40 W. Ccrmafc; Rd. 



Chl»ge 



EASY TO BUILD KAYAKS 

IN & OUTBOARDS 



ROWBOATS BSiPtoitSfi 




PraEciifd" Hnn ip An^Finbly Kits. 
\ r i> |\ KperlcinJe Kei.-I. ry . Detailed 
llluFimttil fnfliriwtlonn, .save 
Money — iSitlUl Your Own 
hf'W thnn 1001 SalLi/Irit {Witter*. Write today lor FREE 
COMPLETE CATALOG frustrating 
30 mecfbl*, a*, 

KAYAK BOAT 

1W-P* East 123 St 





SfWSATlONAt WFW KIND OK 



Spectat-olar new plalnm 

J mrem ion — LnnW UnDrnluihlFf 
N n lift fl h i n ir J 1 1 ! No ?x| tandem I »red*rj i 

[.usmELLL-L'U 100,000 mii™: Nu relrfu-Ltier. 

^Inazicu; jiflf-Locfcin^ ritfAfifiai ftivcjE Los* co rElprc-s s k an., to-went oiJ 
COmiump-liDn. Arid j^U | JU y u FACTORY DlK-COirNTH— make * 
JUuJH'i 1 uji every Pi i i |f job. .4e-n-iJi5 1.9 be! i F V I Rff. JHertd yutir pjinie /Ur Ala* 
^utc|y FTHJ WahmL'F, piMMtl-e prepaid. Penny pn-Ueanl will ,Ju. A.ldre»» 
TBIPH-K eng. CQ., Pept. 166, 3BQ1 5. Riaitf Aw*,, Chicago. til. 



PISTON RINGS / 

Lite - , tiOrttiiK or BTlndJtiK. / 

cjutftnmsalnn . luwi',t mj * 




Jussi 

AhilJihfl Js»i-i.rrr-3T|i. tdr 



FREE TRAILER PARTS CATALOG 

We"LI SAyeymi -money an^UlM, sprlhES, Wheels, 
rouiuerft. wlnflowi. Emits, W-SErr pumps, brtKn, 
N-friuftntcrs, Iwd*. lumps. Inside and nui, av 
I^Wi Furniture, Jarkn— everyth In y r Su?l-hJ dts- 
fount to mm--, NATIONAL THAILFft tout PM ENT 
Co. SucewiSGri tn Lar-AVuh Industrie*. n-bC. 

Dfpt. P, fH W WUctni^K Ave.. Mllwiijkrr, Wn 




V L**t year | sk«r^rnrd 5JW h-nnd uw, 
ta* wh.«h I got *11 S a SO T'lr Foley 
S*w Filer has mate a tJ«ic| | 4 vmq fur 
miff"— Jflhn Joseph. Citil. t Kfi-r , y 
Autuj»atic Raw Filer r>}-, , , in-iiln, 

j.nd harnd JUi- i, hetUT ■ -;i n rT,. : . i . | Ini n il 

Eller, i. AHh ttUaJnemi --i- nit 

tyeuLniLil. Nfl miirrii-nn , i ■ 

enupnn for FRO.! PUV, i 



FOLEY MFG. CO., 



H I 0-&0 Fndey Bldg 
Winnnpohi, 1 W>ne 
■^eiLd FTe-L- Plan On Saw 1 ,tjt4E W u-a-.jje_-i r 
S'jUnt. 

Address 
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ized of course, is Tolling with your own 
columns to furnish additional protection to 
them and to the bridges and tunnels you 
have seized. 

It all sounds diabolical, fantastic and ter- 
rifying. It is. Bui never has man devel- 
oped any weapon or technique for harass- 
ing his fellowman that antidotes have not 
been found* The backbone of defense is 
discipline: training that holds men togeth- 
er in stress, together with a planned organ- 
ization, Airdrome runways sown with 
concrete blocks prevent hostile landings. 
These blocks must be movable, else we 
hinder our own air power from action, and 
ground! crews must be trained to scatter 
them and replace them. Runways may be 
split by traps— Counterparts of the draw- 
bridges of old — to be tripped or replaced at 
a signal. Highways, too, may be so safe- 
guarded, Bridges must be mined, under 
the control of men who will, without hesi- 
tation, blow them up, when necessary. 
Waterworks, power plants, telephone and 
telegraph centrals, radio stations, supply 
dumps and factories, must be guarded 
from the “fifth column/* ■ 

The covering forces' — outpost troops — 
must be trained soldiers. They must be 
equipped with antiaircraft and antitank 
guns to cripple and slow down the first 
rush. Behind them garrisoned where they 
can be rushed to the place we decide to 
launch our counterattack, must be the mo- 
bile main body, also trained troops. They 
must be protected by antiaircraft and anti- 
tank artillery. Their own spearheads must 
be mechanized, that they may shoot into 
the area into which the enemy has swept 
and in turn disrupt hLs communications, 

Stone-wall defense is impossible, since 
we cannot be strong in all places at the 
same time* Once a stone wall is pierced, 
the path is free for the invader. But our 
own fortifications must be so arranged that 
wo may use them to protect a flank of the 
counterattack, Modem war differs from 
the past only m that we must think in 
terms of hundred-mile bounds instead of 
miles, of minutes instead of days. The 
world has done this in its peacetime traffic 
systems. It must do it in war. 

Our air force must be prepared to leap 
into action — tu harass, to strafe, to get in- 
formation, This it must do in close coordi- 
nation with the ground troops and the 



navy. Alone, the air force is as useless as 
a battery of artillery without support. 
Combined with the other members of the 
combat team* it becomes a vital force, 

Antiaircraft warning systems, by which 
all the communications resources of the 
nation will be linked to spread the alarm 
of approaching aircraft, are essential Part 
of this defense net must consist of locally 
organized bodies of home-defense forces 
prepared to shoot down the parachutists, 
The parachute technique is to drop armed 
men. These reach the ground scattered 
over comparatively wide space, They must 
rally into fighting units, must retrieve the 
machine guns and extra ammunition 
dropped at the same time. It is not as in- 
dividuals but as groups that they are dan- 
gerous. On the highways, road -building 
equipment in the hands of trained men 
may be transformed into road-breaking 
equipment. Any and every means which 
will slow down the mechanized forces puts 
the brakes on blitzkrieg, paves the way for 
the decisive counterblow. But it cannot he 
done by theory alone, it cannot be left to 
untrained individual initiative. It must be 
planned, it must be organized. 

The success of a blitzkrieg is definitely 
dependent upon ability to follow up the 
mechanized spearheads with the main body 
of troops which will organize the ground 
swept aver in the first rush, open the way 
for unimpeded supply and reinforcement, 
and mop up the remaining enemy troops, 
Once the other fellow has time to draw 
breath, the initiative has been yielded by 
the attacker. And the essence of it all is 
time. A counterattack cannot be launched 
until the direction anti extent of the blow 
be definitely known. One must first parry, 
get set, then return the blow. 

Better still, and certainly less nerve 
racking, is not only to match the other fel- 
low ship for ship, gun for gun, trained man 
for trained man. in the air, on the land and 
on the sea, but also to raise the ante. The 
pleasant thing about that Is that then there 
probably won’t be any blitzkrieg, Or at 
least the “blitz ' 1 won’t be on our home 
folks. 



(Note — The foregoing is the opinion and 
view of an individual, and should not be 
construed as necessarily reflecting official 
War Deportment opinion, nor that of the 
services in general.) 
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COMPABE WITH ANY $50 CANMD! 

■ 1;lft00rh iic&ntf foco] pious 
•Ttiwr d#sp ’ fotii i f 3.5 Jem * Buill-in 
fhpigflash jyr c hfen ize r * Guick- Delian 
cojifrc-ls * Injsrdmnieuhl* Uas si)uip- 
m«fil * AulemnTl-t Aim trdrKpnrt — < 
inaksi d o-uti I b Qip&iurrt imposiibh. 
NEW! Atcsitsfy Ca^tridj* for day- 
HlU loading all fyp«i of 35mm. film. 



Ciptim 3 toe 
spur SECOND” 
rfcZSmSkdts/ 

Now you too tan experience 
the thrills of taking those "hard' 
to-pet ' 1 split-second Action shots 
— napht or day! The 1/1 000 th 
Second UniveX Mercury an- 
swers your every picture oeedT 
$1000 Mercury Content I Get 
details from your dealer. Or* 
write Universal Camera Gorp.* 
Ocpt- M- t 5 t New York, N. Y, 



Wirh Ifitpr 
13.5 Imi 



1/lOOOth SECOND 

^^VIERCURY 

AMERICAS CHALLENGE TO WORLD'S FINEST CAMERAS ! 



Star! u Profitable flutinesv «f Your Own 
Get the Hew Book * Just Published 



MONEY 1 
MAKING 



IFi'IV ifl £li^ Tinnlt yew ntld la tint yourSdif In til ?i EbOd puylntT ipart 
lime or iml time liu ». 1 1 1 e-ss.'s nr yn-ur uwn. riJinws hbw L<» mkc, iini'k- 
;iirk\ and „m-II nalmblf ai-li.-h - tyf .ill M-uU?. fdvr-s firnrLifftl ftmil t> -H'-l 
lijrmuliL'- h r hiHiivhiilil. pHCO >ln>p nr-.i1u.’i% 'I HI- liww (-• ntit|n> 

eUianlfiir plvduL-U. i ■ I >"h r* , fcn*p», r'.itiYn>T. Iff*** a-(Pir-.;i ven. rf-n I, 

ls.rqu^r.4, pYsarHiae^lttiatl S. finn| rmmliiclfc, rnftmot i ri. pTurlu'ilr.iimy a.r- 
anil tiurtcLredji of Ol h i*f prwlwis, Oi*>U*r r kI.^v. eny thfeirtlft n 
n ib flil Ivrry at ii'iit inSs-tualf] foi* S-t.flS. Meiicjr l^rk LI hot r.i t La liitl . 

GIVES EVERY FACT YOU NEED 

l Imi i If i' nf C'p'Jl |uykri$' bLiftijwKH.[rs hiivp het'n liullt on jrn i M. ■ .■ rn-iUo 
IrtMiii UmBlI' refill O|»|>0(V]l)lIt>'4 iii UuS fit'l l hu«l m r f -K»'iv. 
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GUILD 

YOUR 

Si hd SHOP TCF.TCP COPYRIGKTIP OLUtPRINT. 

1 '.n 5irnpln I, .i 'i |i. ]tad-i KkL uav n» lh( ij-.urli th¥e. Of ME brill m 
PLAL iiud lilt) |1 lull- ' 'JI-iMA" : tin'll iitirli.il [::»£■!? Il ■■« (.rSpi T.fl*Jli 
lutH thimr, rli-rll Lr jrsli huHjfrfr (nlifL'hjifliti lh*i*!cir 

all i ■ tiekutUul <al Chilli yri>idl*th*r ■ nr. build 0*0 and u» ball.. 
hUA HIP'LL CHIME CLOCK CD., OMtfjl . 41. Giitt*hh*rni , IMU. 



PRICED 
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1 -REE TRIAL 



WORLD’S LOWEST 

ADDING MACHINE 

lUlAL FOIL DIJjLNESS. OR PLRSOflAL USE 
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Adrift, subincla, ruukl IpttfS, difiifcj. 
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Earn *f$ 0 to $300 PROftT monthly with New Arc Welding 



Bti ild Your Dwri 
Hobart Arc Welder 

Whh fWi H*b*t ftau 

■I :r. i JctnoMkHE iuM mi 

iRSl^d wlfiCilESlEfMLin 



L 
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ONLY $20 MONTHLY. Tb-*«tr fl 
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ALL SOUTH BEND 
VORKSHOP LATHES 



Mode) C Bench Lathes 

79 



$ 



LtSS 
MOTOR DRIVE 



MaiIdI A 3 ' jt 3' W Lvrk-! hop -Quick Chahyc Gear Bench Lathe 
ITIUUv] H with P^wer Crosa FAed.HQrisDntalM&tor Driv«, Re- 



Moter, and Reversing Switch. Ship. Wt, 3^0 lhs.„ ,$199,50 





CAVINGS that result from the 
L/ efficiency of our quantity 
production are passed along to 
you in. lower prices, giving you 
even more for your money than 
formerly. This is the same high 
quality South Bend 9-inch 
Workshop Precision Lathe that 
has become known the world 
over as the best lathe value per 
dollar of cost. It has the same 
quality construction, the same 
fine design, the same features. 

SOUTH BEND LATHE WORKS 

60Q E. MadiaoD SL, South Bond, Ind-., U S A* 



Workshop Bench Lathe with Power Cfow Feed, 
Horizontal Motor Drive. Rcvotamg Motofi and Ea- 

S witch. Ship. Wt. 330 ILa $149. SO 



ON DISPLAY IN ALL 



Baltimore, Md. — Carey Machinery Co. 
Boston, Mass. — MacKenzto Machinery Co. 
Bridgeport, Conn. — A. C. Bi&goutl 
Cleveland, Ohio — fertyndds Machinery Co, 
Dayton, Chin — C. Ji, Gosiger Mach. Co, 
Detroit, Mich. — Le»# Machinery Company 
Houston. Texas — WeEsendorT!, Nelms 5 Co, 
Lot Angeles, Cal. — Ecdee & Davies 
Milwaukee. Wia. — Y/, A. Voell M^ch, Co. 
Newark, N, J, — L K, Edwards Machinery Co. 
New Tort. N. Y. A. C. Cel by Mach. Co. 
Philadelphia. Pa.- W. B. Papp, Machinery 
Pittsburgh, Pa. — Tru^ler Moru;,ac' | ii r. i> Co. 
Portland, Ore. — F -ilhnid Maohirsry Co. 
Providence, R, I+— Goo. T. Keync ills & S' >j'. 

Rochester, N. Y. — Oqd^n E- Ada in.? 
San Francisco, Cal. — N ex* Ma 3i.xi.--ty C- >- 
York, Pa. — Yorlc Machinery fir Supply Co. 



MaHaI f 9" x 3' Workshop Bench Lathe with Hand Cross Fncd, 
ITIUUCI V Horizontal Moton Drive, Revnmixig Motor* and Re- 
versing Switch. Ship. Wt. 330 lbs.. .$109.50 



h»IMT eu BY POPULAR MECHANICS COMPANY, CkltACO, 



III., u, s a. 

POPULAR MECHANICS 
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YOU CAN TALK 
ALL YOU WANT TO 
ABOUT BLOW-OUTS 
. I STILL SAY SK/DS 
ARE WORSE 



BUT LISTEN 
A BLOW-OUT 
GIVES NO WARNING 
...YOU CANT STOF 
...YOU CANT STEER 



New Goodrich Tire 
protects you against 
both skids and 

blow-outs 

READING TIME: 55 SECONDS 

W HAT do yv» think? Are blow- 
outs worse than skids?— or 
skids worse than blow-outs? No 
matter whai side of the fence you're 

on you're bound to admit that both 
tire dangerous. 

Yes, the figures prove if, tool 
Thousands are actually killed or in- 
jured in skid and blow-out accidents 
every year. And it s figures (ike these 
that demonstrate all too clearly why 
.you need the extra protection of 
Goodrich Safety Silvertown tires. 
For, remember— Silvertown s are the 
only tires with the famous Life-Saver 
Tread that gives you the quickest 
non-skid stops you've ever had— and 
the new- improved Golden Ply that 
offers maximum protection against 
dangerous high-speed blow-outs. 

Why waste your breath arguing 
about skids and blow-outs when you 
may be risking your life riding on 
tires that do not give you protection? 



Get Silvertowns now* You’ll find 
you can get them easily, if you wish 
on the liberal Budget Plan available 
at Goodrich Silvertown Stores and 
many Goodrich Dealers. 

Miniature Reproduction of Your 
License Plate on a Key Chain 

ONLY IQ CENTS for this smart 
handy reproduction of your own 
license plate on a key chain. Drive 
in to your nearest Goodrich Dealer 
or Goodrich Silvertown Store and 
ask them to get one 
for you. There's no 
obligation. Just 10 
cents to cover cost of 
handling. 



^Goodrich 




Silvertown 



0ftN>T HISS JIMMIE LYNCHS DEATH DODDERS AT THE GOODRICH ARENA ... N. Y, WORLDS FAIR 




and Milder 

and Better Tast/NG 



There you hove it... good reosons 
why Chesterfield gives so much smoking pleasure 
to so many people. 

Treat yourself to a package today and every 
day . . . you'll see at once the refreshing difference 
in Chesterfield’s right combination of the world s 
best cigarette tobaccos. 



Chesterfield 
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